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THE LURE OF MEDICAL HISTORY^ 

The advantages of a rospeotable aeqnamtaiiaa with 
the hiaioiy of one's profession should be obvioiui to 
all and have been reeogniEed by many Ltttid^ the 
great lexicographer, reolueed that without its baek« 
ground a science is reduced to the category of a mere 
trade, and Goethe with no great poeho license main- 
tained that the history of a soienee is the eoienee 
itself If **taxk age steps on the idtoulders of the 
ages that have gone before" (Foster), then eertainly 
those who hope to be in the forefront of madieine 
must be acquainted with the body of the preoediiig 
age on whose shoulders they are to step As a asat- 
ter of practical importance, too, knowledge of how 
knowledge aecmes and of the mistakes of the past is 
of prune importance m preventing similar mistakes 
in our present work and no one is on more unsafe 
ground or slips with less regret on the part of the 
onlookers than the coxcomb, who, disregarding the 
past as a dead and buned conglomeratiQn of futile 
and incorrect superstitions, stakes his all on his own 
limited vision. As Osier says, "By the histoneal 
method alone can many problems in medicine be 
approached profitably For example the student who 
dates hiB knowledge of tuberculosis from Koch may 
have a very correct, but a very incomplete apprecia- 
tion of the subject" As a matter of fact, bow many 
go even as far back as Koohf 

If this IS so widely recognized, why is the average 
ignorance of the history of our art so appallingY 
Chiefly because of the college and state board ex- 
aminations, which before all else must be passed, so 
that with rapid accumulation of the facts of medi- 
cal science, the eumeulum becomes more and more 
overcrowded, the "exam" correspondingly more diffi- 
cult and your vioions circle is established 

Fortunately, there are signs of a nft in the clouds, 
permitting the undergraduate student to regain from 
the oumoulnm tune for thought and the cultivation 
of some of what might be called the "belles lettres’’ 
of his chosen profession Prominent among these is 
the history of medidne^ which, if imposdlde for most 
of us to cultivate as a scientiflc discipline on accomat 
of mors piesBing woric, can at least fill the portion 
of that most usefnl and important achvity—a hehlqr. 
Many an Amencan phyucum has drawn boundless 
pleasure from this partioular hobby and a few even 

^From the laboratoiles of the Pbiladdij^ Genstal 
Hospital An addrem to the Piersol Anatomleel Sodsty 
of the ttelvekeUy of PevuHiyiTaiila, Fslwnaiy 16| 1987. 
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have made it prodnee valuable oontnbutionB to the 
enbjeot Who can estimate what pleasure aad benefit 
Oder, for hurtacoe, got from medical history, aod 
not ite least of hia eontnbntions to the art in Whieh 
he became world famous waa m this domain. 

How can we best begin to acquire an interest in 
this topic, so fascinating if properly approached, so 
repelling as it is imfortunatdy often thrust at ust 
Certainly not by sitting down with ponderous dusty 
tomes, which dogmatically expound the general sub- 
ject, determined to master them at the rate of so 
smny pages a day or wedc Here, above all, must 
we avoid what the French have so aptly termed 
^Venniu de tout dire’’ Neither, except the teacher 
has the gift of tongues, can we get the spirit from 
systematic lectures on medical history Such a pre- 
scribed course waa given when I was an undergrad- 
uate by a lecturer on the subject who after about 
twenty lectures had not yet covered the Egyptian 
penod I Small wonder that but few were found con- 
seientions enough still to attend Lectures on special 
topics, on the other hand, can be made most inter- 
esting as well as instructive Dr Charles Singer, 
one of the most eminent of English-speaking medical 
historians, gives such a course at the University Col- 
lege Hospital, London, covenng different fields each 
year. When I was there three years ago, he was 
leetmng on the acute infectious diseases The lec- 
ture that 1 heard, devoted to the history of syphilis, 
waa attended by over one hundred students and phy- 
sicians and was illustrated with numerous lantern 
slides and exhibits of interesting old books and prints 
on the subject The decbve course offered here by 
Dr. Packard last fall was along similar lines, but 
unfortunately his illness forced him to abandon it 
when he had only covered the subject of anatomy 
If given next year, as 1 hope it will be, 1 should cer- 
tainly recommend its selection as an elective by the 
semor students. Also it has no examinations I 

Now how can one best begin one’s own aequain- 
tanee with a subject, from which, as in any other 
activity, one gets out about as much as one put into 
itf While each individual will work this out best 
according to his own temperament, most will find 
their interest most actively stimulated by sidecting 
some topic, perhaps already suggested by an inci- 
dent in their medical work and really learning a lot 
about that one subject or perhaps even oontnbuting 
to the general knowledge of the topic. This of 
course requires that the topic selected be not too 
large Z have followed such a plan more than once 
to my own satisfaction. Having had to work with 
heart block as a second-year student, 1 ohose flie 
history of 'the safajeet wbm assigiied a task for my 
undergraduhte medical society (now alas defunct) 


and am conAdent that this wae a potent teeter ia 
me interested in thu eoaditikm aver ainea 
Tour teadien axe teequentty dropping ehanee or 
purposeful remarks that will serve admirably aa a 
catalyzer for any one on the aleirt to begin lOflta 
reading of this kind^ If still laeku^ a subject, an 
appendix to Gamaon’s 'History of Medicine^ fug^ 
gests a number of such topics, sufQciently restneteB 
to be mastered without exorbitant demands of time. 

For instance, with the inroads now being made on 
legitimate medicine by osteopathy, chiropraxy apd 
the various isms, any one of us should be interested 
in learning about the quackery and superstitioiie of 
previous ages — yes, and having learned about them, 
be better able to cope with what later might become 
a very practical matter directly affeetmg the fatness 
of our own pocketbooks. 

He among you who has already picked out his own 
specialty — not always a wise thing to do at this stage 
of your career— IS bound to have .more satisteetion 
out of hiB life’s woik, aa well as being a better hand 
at it, if he IS well acquainted with its past. This 
research in itself will give him some of the pleasorm 
of an investagator — for few of the specialties have 
had their history written up as such Most of us at 
one time or another have wanted to be an obstetri- 
cian What, for instance, is the histoi;y of this most 
ancient of speeialtiee and bow recently did it gradii- 
ate from the midwife stagef 

We are all more or less hero-worsbippen at bot- 
tom— a quality to be proud of rather than adamed 
of— and our profession has hod more than its share 
of heroes. Why not become more intimatdy ac- 
quainted with some of these giantat What ean be 
more dramatic reading than the story of Walter 
Beed, yellow fever and the Panama Canal; Bonatd 
Boss and the malarial mosquitoes or Bruce and the 
tsetse fiyT Pasteur was recognized by French popu- 
lar vote 08 a greater national hero than Napoleon and 
18 now commemorated by a apeernl set of French 
postage stamps in current issue, and yet the average 
medico knows much less of the life of this altmistie, 
constructive genius of a kindred profession, whose 
work influencee practically every step he takes in 
his daily rounds, than of the egotistical, destmetive 
general who onppled his country in acquiring per^ 
sonal fame How many of ns cany our acquatn- 
tance with Pasteur further than the pastearteatim of 
milk or the treatment of xabiesf lastefVi qpodi- 
making work was done dmriiig the youth of saany 
still living and yet to how tew of ns is he anytUair 
more than the prefix to a xmmth washt Idobig, one of ;; 
the discoverers of ehterofdm and a ptenaer to y 
branohes of pbysicdogieal ebemiitiy, efSisti to fiii^ 
of us as an "af’ for meat eorteet 
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Totti <ym ivlio a bm yean Bgo were debat- 
mg wjbetber yon wonld ba a phymaan or a painter, 
not find out how many men in the past hare 
hmi both and what eAect the combination had on 
fium or, more broadly, what effect has art m gen- 
enl had on medioinef Such physician writers as 
8. Weir Mitchell, Oliver Wendell Holmes or poets 
Baeh ae Oarth, Armstrong and Goldsmith should 
awaken our curiosity to know how many more have 
drunk of the Pierian spring as well as sueoeasf ally fol- 
lowed some phase of medical art or science.* 

If preven^ve medicine is to dominate the medicine 
of the next generation, surely he who is acquainted 
with its sucoesses and failures in the past will be 
better equipped to adapt himself to and profit by 
the situation m the future And so on through 
dosens of topics, too numerous even to hint at, that 
wJl suggest themselves as readily to you as I can 
Break the ice, take the initial step and the rest will 
follow of its own impetus 

As Emerson has said, ^Take hold anywhere/* and 
Qamson* has suggested a number of such amusing 
lines along which medical students might break into 
medical history* 

The gold headed cone, St Anthony *8 fire, the red and 
white stripes on the barber’s pole, the duels of physi- 
cians, the blood suckers who attended duelists in the 
eighteenth century in order to sock their wounds, the 
wound drinks of the middle ages, the purgative inks of 
the Arabians^ the anodyne necklaces, quassia and anti 
mony cups of the past as compared with the medicated 
milks, iodated foods and diuretic wines of the moderns, 
cupping and leeching, the acton and the moxa, the eym 
pathetie powder for healing wounds at a distance, the 
use of the bare foot as a thermometer in the middle 
ages, the introduction of Dover’s powder by a buc 
caneer, the statues erected to the memory of great physi 
clans and the streets named after them, the quacks of 
the eighteenth century, the medical graduation cere 
mony, the use of bots^eal gardens to teach matena 
medics, hex-doctoring in Pennsylvaiila, the medical super 
Btitions sad folkways of different races, any one of 
these subjects, taken at random as a starting point and 
clos^ studied, will throw yon into the full current of 
medl^ history, 

* Dr. Qanison furnishes the following additional 
>^«si (poets) Akeaiide, Boddoes, Blaekmore, foldget, 
Oampion, Orabbe, Haller, Head, Hussmaul, Littrd, Lodge, 
l^eCiae, Baeord, Aonald Boss, Saint Beuve, Schiller, 
^ fiUierrihgtu&, l^hayer, Vdlkmaa, Werlhof, (artists} John 
kBsU, Bri|^, fi^ynum, Hayden, Hod|^, Leidy, Leon* 
^h>de» Uster, Pasteur, (mnsidaas) A. de Baiy, BoTOdil^ 
3hr Bobttirt CDioristlafa, W.. Partow, A. 0« Oemter, Hem* 
JaMiiaea» ZaMbaua, Duke Hail Theo- 
fiofi Mbs Sehultse. 

«/« Adk IfML 


Soon the desire will eome to piece together tJMi 
fragments thus acquired, or to the methodical misdl 
a prelumnary survey of the whole field will perhape- 
be a first requisite Then such readable and reason- 
ably bnef outlines as Osleris ^'Evolution of Modena 
Medicine/* Seelig’s “Lectures/* Datia*s “Peaks,** 
Park’s “Epitome^* or Libbey, Witbington, Baas or 
Dunghson — all one-volume works — con be read with 
profit, even though it may not be posnhle to read 
any one from eover to cover Gamson’a history is 
m a class by itself, comprehensive, aocurate, eonoise, 
including all medical history m one volume, and yet, 
mtrabtle dtefa, easy and pleasant reading. It is m 
model of what such things should be and is by all 
odds the first book on the subject for a student tn 
buy The larger more detailed histones, Neubuigerp 
Pagel, Haeser, Hirsch, Daremberg, etc., all in foreign 
languages, can be considered “for reference only** 
by us amateurs (in both senses) of the subject On 
the medical history of our own country, Packard’s 
book IS aulhontative and I understand that there is 
soon to be another edition, and m the history of 
medical history, the seventeenth century works of Le 
Clero and Freind (the two first on the subject) axe 
quaint and interesting. 

Finally let me repeat that while I am snggeeting 
nothing that will help pass your examinations or per- 
haps even attract patients when you first hang up 
your shingle, I can assure you that the devriopment 
of a love for and an acciuaintance with the history 
of your profession will bnng you something mudi 
more profitable in the long run— a capacity to ad- 
vance further in that profession and a greater per- 
sonal satisfaction m your work and play, both while 
so doing and after the more active days are past. 
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EXIT HUEBNER’S TENTAMENI 

AiiL lepidopterists having a thorough knowledge 
of the nomenclature of their science will welcome 
Opinion No 97, recently handed down by the Inter- 
national Commission on Zoological Nomenclature 
(See SciBKCG, LXY, p 301 ) This opinion should 
terminate for all time the contention coneermng 
Hubner’s **Teiitamen,” long ago thought to have been 
settled, but ahich recently has been revived m certain 
quarters 

Hubner's ^‘Tentamen*’ is a small quarto sheet is- 
sued by Jacob BUhner, of Augsburg The title is 
‘^Tentamen determinationis digestions atque denoroi- 
nationis smgularum stirpium Lepidopieromm, peritis 
ad mspieiendum et dijudieanduxn oonunnmcaiw, a 
Jacobo Hubner.” Literally translated, the title is 


**Aii attempt to fix, and nkme the individtial 

races of Lepidoptera, submitted by Jacob BVbner to 
experts for examination and the expression of an 
opinion*’ At the end the author adds a waniing» 
expectet quis, ordinem huno nullom amplius eov^ 
rectionem esse desideraitaram, verumtamen magis 
satisfaoiet neeessitati, quam piemns qnivts. j^Vmuliis 
indioandis supersedere malui” This warning eaya: 
^^Let no one expect that this arrangemeot makes fur- 
ther correction undeeirable, but it will more nearly 
satisfy necessity than anything whieh has gone be- 
fora I have preferred to place [it, ta, 'the order 
of Sttrpee*} above the families, which are to be fti* 
dicated ** 

In order to understand what Hhbner meant it is 
necessary to understand the system of clasaiSeatiOiD 
which he employed It was an advance upon that 
originally proposed by Lumssus Linnams m his 
^*8ystema Naturs’* established among the insects the 
order Leptdopiera to include the butterflies and 
moths LinnsBug set up only three genera Pap&to, 
Sphinx, and Phalana Into these three genera he 
put five hundred and thirty-five species • one hundred 
and ninety-two species under Papilio, thiiiy-e^bt 
species under Sphvnx, and three hundred and five 
species of moths under Phtdana, Linnsus himself 
recognized the incongruities arising from thus throw- 
mg together a multitude of forms mto but three cate- 
gories, or genera, as he called them. He attempted 
to bring about a subdivision by reeortmg to qnadn- 
nonuals, intercalating fanciful and grotesque sub- 
divisions, which exact systematists with more turn 
and material at thmr eonmiand later have discarded, 
or modified, adopting some of the names he employed 
as generic and reducing his quadrmomials to bino- 
mtala But this does not eonomm us at this point 

The system adopted by Hubner involved a number 
of subdivisions. It is as follows 

Order LEPIBOPTBBA 

a. PhdUgsgee {Cermemoe Horden; dngUoe hordes) s 
8UBOBDEB8, in modem parlance 

b He divided the Phalangee, or Hardee, into Tfibui 
{Germamsee Botten, Anglioe tnbM) e SUPEB- 
FAMILIES 

c He Bubdividad the Tri&u* into SUrpee (Oermemioe 
Stilmme; AngUee races, or clans) g FAMH^TBS, 
as now used. 

d. He subdivided the Btarpee or races, into PamfSm 

(Oermanice Familien; AngHoe fsuUies) sSHB- 
FAJCnJEfl, as BOW used 

e. He subdivided tho Families into GoUac ( G er ma a i ee 

Yerdue, AngUee unimm) s OKNIDBA i& iks 

/. Vbi mbdMded tlw <Mf«t lito 0«wni {thnimtm 
Artoi: ^ivl(wUad%0r9Wlw)8(|raCCIItjB 
tli» lA n mn mm, and $0 mw mfkfti. ' 
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Thi ''TcntaMa" was imsA a» a ptriimiiaTy m- 
i|aii7f tmaring upon a work oontemplatid ky the 
aatbor to be lesued in the fotura Thu woik u the 
^^Venaiehmse bekannter Schmettlinge/’ pabhshad by 
Hfibner in 1816. In ite production he laigdly fob 
lowed the arrangement of the ^^Sttrpea'’ enggested by 
him m the ^^Tentamen/’ ae he tells us in his uitro> 
dnotioni adding* made known [the Temtamen] to 
the end that it might be examined and passed npon 
by experts before 1 adopted it” 

On examining the ^^eraeiehmss” we find that he 
employs the '^Stirpes” names, many of which he had 
suggeeted in the ^'Teutamen ” He adds a great many 
"family-names ” as promised in the warning at the 
foot of the "Tentamen” The arrangement of the 
butterflies in the "Tentamcn” is as follows 

LEPIDOPTEBA 
Phalanx I Papiliones 
Tnbus I , nymphales 

I Ner&des — ^NcrSw Polymnia. 

II Liinnadeft--'LiinuiaB C^iysippus. 

III Lemoniados — Lomomas Matuma. 

IV Eryades — ^Diyas Paphia. 

V Hamadiyades — Hamadryaa Jo 

VL Najadee— Kajas Populi 

VII Potomidea — ^Potanus Ins 
Vin Qreades--Orea» Proserpina 

Tnbus n, yeatUes 

I. Eustiei— EuBticuB Argus. 

H Prinoipes— 'Pnneeps Machaon 

HL Maneipia— Maaeipium Bnuwes 

IV. OoBsuIes— Consul Fabius. 

V Urbaai — ^Urbanns Malvts 

Turning from the "Tentamen” to the “Verseich- 
oiBs” we find under Stirpa I, Nere%dB$, which he mtes 
as eqniralent to Sdteontt Linn , that the name Nerm 
nowhere oeenre! We find the names Humemtts, 
IthomM, Olerta, Eueidei, MeehatUhs, etc The specific 
name pol^ma Lmnssus given in the "Tentamen,” in 
the "VerxeichniBs” appears under the genus (Cottiis) 
Afeohanitu, and there it has remained for one hundred 
and ten years since HUbner published the "Verzeich' 
nus,” M every systematut knows. 

Tidcing up Btirps 11 proposed in the "Teotamen,” 
the LitmiodM, we find that the generic (cottaa) name 
LmmuB does not anywhere oceur in the '^meich- 
Aias,” bat we find under the JUnMiadse such well- 
bnown genene names as iteimns, BhUo, 

^aeifio, ote. The speeies Okrympput L. is found in 
Qte gemu Iktpiafat 

Stmips ni of the ^Tesseiebnias^’ is not mentioned 
bi the ^Tenlaiiieh,^ bat mdladee audi genera as 

Sohonedi, Jtetoeeeijo, Charji, Easetoio, etc. 


Stirps HI repreeents what we now know as the 
Bryamda, or, as some would have it, the JKodMhv. 

Stirps IV of the "Veremohniss,” « Stirps HI of the 
^Tentamen,” oontaine the so-called Lemofmadea, The 
geniu Lemomas le not given under the Lemoniadeal 
We, however, find the genus HialUM, The butterfly 
which in the "Tentamen” appears as Lemomos mo* 
tamo m the "Verseiehmss^^ u MelUaa matuma Lin« 
naus, and under this name has beto familiar to every 
(leman schoolboy from the days of Hfibner to the 
present time. 

Stirps V m the "VerBeichniBs” u equivalent to 
Stirps IV of the "Tentamen” and bears the same 
name, Dryades Under thu beading we find the 
genera Phyetode$, Brenih%8, Aryynms, Colams, etc. 
Under the genus (eoUua) Argyroname we find A, 
paphia Linn as a species. Nowhere does the geniu 
(cottas) Uryoa appear! 

Stirps VI of the "Verseiohniss” u equivalent to 
Stirps V of the "Tentammi,” bearing the same nome^ 
Hamadryadea No genus Hamadryaa appears any* 
where in the "Verseichrnss,” but among the genera 
enumerated under the Hamadryadea are Fonsssa, 
Pyramet8f Preeta, Junonta, etc The species indi* 
cated in the "Tentamen” as Hamadryaa Xo u found 
as No 22 under the genus Jnachu. 

And BO the student may go on throughout the entue 
list, dueovenng the fact that the apparently genene 
names prefixed to the species, which ate cited in the 
"Tentamen,” do not occur at all m the ^‘Verteich- 
nus,” of which, as Hhbner tells us, the "Tentamen” 
was the foundation 

Now what IB the explanation of this faett In 
order to understand it we must endeavor to put our- 
selves in Hubner’s place and follow the workmga 
of his mind at the time he was engaged m bis studiCB. 
At the moment he sketched the "Tentamen" for sub- 
mission to hu learned friends and correspondents the 
matter immediately before him was not the setting 
up of genera, but the creation of what he calls 
Sitrpea He was sedemg for a natural subdivuion of 
the lepidoptera into Sitrpea, or what we now call 
famdiea He was giving no thought whatever to the 
minor subdivuion into genera or Cottiie (Vereine) as 
he called them. In the "Tentanm” he proposes a 
senes of Sttrpea or family-names. In order to visual- 
ise to hu oorre^ndents what he had in mmd he took 
the spemflo names of a number of well-known speeies 
and prefixed to these speoifle names the name of the 
Stirpa (not of the genus) into which he proposed to 
put the ittseet Any man who smtply confines hu 
attention to tiie ^^entamen” and fails at the same 
time to taka into eonsideretion the ^erettcbniss” u 
certain to go astray, as has unfortonaidy been the 
case with some reoent writers* It is as unSoftonate 
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for a student of this matter to eonflne himself and 
htt to Htibner’s ^entamen” as it would be 

for a man endeavoring to write a life of Christ to 
confine himself to the Gospel according to St, Mat- 
thew and to cnnit all reference to the other three 
gospelB The gospels supplement each other The 
**VerjBeichBias” explains the ^Tentamen” and shows 
beyond the shadow of a doubt that he is m error who 
accepts the names in the ^'Tentamen,’’ which look like 
generic names, as being such in reality The ^^Ver- 
aeichniss*’ shows clearly that Hiibner did not intend 
them to be so used He simply cites certain species 
as representative of what he intended to include in 
his proposed SUrpea 

Passing from this cntical examination of the sub- 
jeet, it should be said that the International Commis- 
sion on Nomenclature has done right in deciding tliat 
the ‘^T^tamen” was, as all students who have inves- 
tigated the matter understand it to have been, merely 
a eircular letter Although it was pnnted on paper 
(typewriters, hectographs and other manifolding de- 
vices were unknown in Hubner’s day) it was not 
puhUahad as zoological record/’ 

In this connection I can not refrain from quoting 
a sentence contained m a letter received from my 
honored fnend, Dr F, A. Bather, of the British 
MuseurD^ who anent the question of the ^Tentamen” 
aaya. think it is perfectly awful to decide that a 
man can not ask the opimon of his friends as to the 
" value of certain names without being thereby com- 
mitted to them eternally” All that Hiibner did in 
the ^'Tentamen” was to circularize his acquaintances, 
and he would turn in his grave if he imagined that 
his pnvate oorreapondenoe, forgotten until S H 
Seudder published a facsimile of tiie letter m 1873, 
was being employed to upset the system he pubbshed 
in the ^'Verzeichmss,” as well as to upset a system 
of nomeoelature based in large part on his patient 
labors, but unproved by those who have come after 
him, and which has been practically in use for a 
century 

Certain workers in the field of terminology, ob- 
sessed with the idea that by slavish obedience to the 
"law of pnonty” they can establish a final and satis- 
factory nomenclature, should be reminded that con- 
sistent usage, covering a century, or more, in the 
use of names, is also not to be disregarded "A rose 
under any other name would smell as sweet" But 
roses are roses; they are not cabbages; and, when 
some man reminds me that certom roses long ago and 
even recently have bem called "oabbage-xoses" and 
ttils me that I must thexefore call all roses cabbages, 
because in combination cabbage "has priority” over 
rose, 1 naturally am roifiad. 

As a sbident of the lepidopteza for sixty years 


and with the eotiio liteKatum of the eubject at my 
fingers’ tips, I object emphatxeaUy to having the 
terminology of my favorite sdsnes upset by efforts 
which, however wril meant, show that those who axe 
making them possess "more zeal than knowledge." 

Opinion 97 will be accepted by all thorough stu- 
dents of the terminology of the lepidopteea with 
gratification The thanks of the lepidoptensts of the 
world are due to the Commission for the Opinion 
which they hav^handed down. It will tend m^^htily 
to clear up a situation which has been most annoying 
to students of the lepidoptera, as well as the great 
public, including compilers of dictionaries and en- 
cyclopedias, Only recently I received a letter from 
a young correspondimt who said to me: "What u 
the matterf Why are th^ always changing the 
names of the butterfliesf I have arranged my col- 
lection using the generic names given in your But- 
terfly Book Must I now call my Argynnids Dryaaea; 
my Vanessas HamadryaaeaV^ I answered him by 
saying, "No! The generic names Argynma and 
Vaneaaa have been used prevalently by reputable 
soientiatfl for a hundred and twenty-five years You 
have the authority of all the leading wnters m the 
world for their use.” 

It IS high time that trifling in mattem of zoological 
nomenclature should come to an end. As the croupier 
at Monte Carlo says, whan a bTO ardent player strives 
to lay down his b^ted stakes on the table "Ic jw 
eat fait Bian na va pitta 

W. J. HOKiLAKD 


GEORGE BISHOP SUDWORTH 

Thu recent death at his home m Chevy Chase, Md., 
on May 10, of George Bishop Sudworih, tor more 
than forty years the dendrologist at the United 
States Forest Service, removes from Uie sdentiflc 
world a man who at the time of his death was un- 
questionably the most eminent living authoril^ on 
forest trees in the United States, and one of the 
greatest ui the world. 

Bom at Kingston, Wisoonsin, in 1864, he a tte nded 
the country schools of those days and studied botany, 
ornithology, dendrology and kindrpd smencas. He 
was graduated evoatually, however, from the Umver* 
sity of Michigan, as a physician and surgeon. After 
a year of teaching botany at the Michigan Agrirnd** 
CoUege, he surrendered to his natural desise 
for the open, and was appointed botanist and dea* 
drok^t to tiie old division of forestry in the U. S. 
D^artment of Agrioulture on August KL^ ISSSy a|i4 
fzt^ that date forestry became hie fife work. 
Sudworih was the oldest member of the FoMt 
vice in point of yearn of eerdoi. dust a few 
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prht to lot imSi his mision of his 
"CSiOdli; list of Forest Trees of the United Statee, 
their Ksmes and Banges,’* first published in 1898, 
<#as isaixed; a work of which he was eactrmnely proud 
and which was unquestionably the crowning event of 
his busy life, a monument to his energy, ability and 
knowledge of forestry 

It is interesting to note that in the twenty-seven 
years between the date of the original publication of 
this valuable work m 1898 and this latest revision, 
more than 570 additional trees have been listed, the 
total number of different sorts of trees printed in 
the revision being 1,177 

In this new check list Mr Sudworth has performed 
a valuable service in bringing order out of the be- 
wildering mass of local tree names. This was a work 
m which he was greatly interested not only because 
of its value to the student and the professiozial for- 
ester but also as a protection to the pubbe against 
deception in the purchase of lumber 

In addition to the ‘^Cbeck List,’’ Mr Sudworth 
published “Forest Trees of the Pacific Slope,” 
“Cypress and Jumper Trees of the Rocky Mountain 
Region,” “Spruce and Balaam Fir Trees of the Rocky 
Mountain Region,” and “Pine Trees of the Rocky 
Mountain Region ” Besides the works mentioned he 
wrote and published many other bulletins and papers 
on dendrology and other lines of practical as well 
as scientific forestry. 

Hr. Sudworth was greatly interested in boy scout 
orgaxuzationa. The section in the Boy Scout Manual 
devoted to tree identification was one of his oontn- 
butions to that movement. 

Hu knowledge of trees was based on broad field 
experiences and explorations He knew the woods as 
a practical woodsman as wdl as scientut He ex- 
plored ahnost every nook and comer of the United 
States in search of new trees and information regard- 
mg doubtful speeies. Dunng hu years in the For- 
est Sernca he became thonnighly acquainted with 
kU of the National Forests, and his explorations and 
discovenes have been invaluable aids in the adminis- 
tration and protection of the National Forests 
While he always daimed a special fondness for the 
oak family, he undoubtedly discovered and named 
more new trees of every kind than any oth^ modem 
American forester. Those who have bera with Mr 
Sudworth in the woods were always greatly impiessed 
with bis powers of close observation and keenness in 
dueoverhig apparently new varietieo of forest trees 
or deviations from established types. His wonderful 
memory and his ability to locate without xtsferring 
to bocks or notes the exact place and tune where he 
had seen tvees of approximately the same kind were 
hlweys miters of prof bund surprise, 


During his explorations in the field, especially in 
the western United States, he was the victim of 
numerous unfortunate aceidente which brought from 
him the remark one day to the effect that it seemed 
to him that he was destined never to die in hu bed 
One of hu most thrilling expenenoes was in 1910 
while exploring the high mountain regions of the 
Cochetopa National Forest in Colorado. He and a 
forest ranger were caught at timberhne m an un- 
expected snowstorm about twenty miles from the 
ranger station His horse stumbled m tbe deep snow 
and fdl from the trail, Mr Sudworth being caught 
beneath the animal Cleared of the horse, he found 
he had broken two nbs and hu collar bona The 
horse was uninjured, and Mr Sudworth, assisted by 
the ranger, mounted and rode about ten miles to 
an abandoned Mexican hut, arriving there just about 
nightfall suffenng untold agonies from his injuries. 
Owing to the storm, it was absolutely impossible for 
them to travel farther and they remained in tbe 
cabin that night, their only food being potatoes, of 
which they found a sack in the cellar of the cabin. 
During their enforced stay, Mr. Sudworth with his 
early knowledge of surgery did what he could to 
make himself comfortable, cutting up a saddle blan- 
ket into strips with which he bound his body to sup- 
port the broken ribs and protect his collar bone from 
further injury At noon the next day the storm 
broke and they managed to reach a small hamlet 
where a young medical student was living, who, as- 
suted by Mr Sudworth, did everything that could 
be done with tbeir limited resources to relieve his 
suffenng In this condition he rode in a wagon for 
about twenty-five miles to the nearest railroad and 
took the tram for Ann Arbor, Michigan, where he 
placed himself under the care of an expenenoed 
surgeon who found the temporary remedies used very 
satisfactory He had at least two other such aeoi- 
dents, equally senous but txom which be emerged 
without permanent injury 

Mr Sudworth was one of the most bvable, kindly, 
companionable men imaginable Every man in tl^ 
Forest Service was his fnend, and many a forest 
ranger and his wife hidden away m some govern- 
ment station m the western mountains will mourn 
sincerriy the news of his untimely death. To spend 
a month with bun in the forests, as did the writer, 
was at once an education and a pnvilege; a never-to- 
be-forgotten expenenee. 

He was a member of the Washington Academy of 
Sciences, tbe Biological Society of Washington, the 
Botanteel Society of Washington, the Society of 
American Foresters, the American Forestry Aesoma- 
tbHf and aU honorary member of the Finska Fomt- 
samfundet, a Danish forestry association. 
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la addition to his wozk in the Forest Semee^ Mr 
Sndworth was for fifteen years an active number 
of the Federal Horticultural Board, being one of its 
original mttnbers, taking a very lively interest in 
its work especially m relation to the importation and 
interstate shipment of nursery stodc which might 
spread insect pests and diseases of trees ^ 

He was mamed to Frances Gertrude Kingsbury, 
of Michigan, in 1897 and left no ohildren. 

His body was sent for banal to his early home at 
CroasopaliSj Michigan. 

Will C Barnes 

XT 8 FcffiEBT Service 


SCIENTIFIC EVENTS 

MEMORIAL OP THE RESEARCH CLUB OP 
THE UNIVERSITY OF MICHIGAN 

In the deaths of Wm J Hussey, Alfred H Lloyd 
and Francis W Kelsey the Research Club mourns the 
loss of three most distinguished members, whq were 
not only able research workers but were even better 
known for their promotion of research and of the 
facilities for research 

Professor William Joseph Hussey achieved inter* 
national distinction through his contribntions to 
Astronomy, especially m the field of binary stars, and 
brought his department in the University of Michi- 
gan to the point where it was regarded as one of the 
foremost m his subject m the United States Prod- 
ucts of his efforts in the direction of provision for 
research are found in the additions to the Observatory 
of the University of Michigan, the now active La 
Plata Observatory and the Lamont Southern Obser- 
vatory in process of erection m South Africa Prod- 
ucts of his research are found in the volumes of the 
Lack, the La Plata, and the Detroit Observatories, 
and in considerably more than one hundred papers 
m various astronomical journals 

Dean Alfred Henry Uoyd, a philosopher who 
pondered the problems of ultimate being and made 
groat pi*ogroBs in ordering man’s conception of them, 
had an mfiuence on research which can not bo mea- 
sured by the five books and numerous articles pub- 
lished by him As graduate dean he gave every en- 
couragement to the promotion and publication of 
investigations in every field and made many innova- 
tions in organization and in obtaining funds that 
were of great assistance m themselves and set prec- 
edents that promise much for the future. 

Professor Francis Willey Kelsey was dected to the 
Research Club within recent years, though he had 
long been known as an able scholar and a tireless 
worker both m organizing research and m gathering 
material for it His most conspicuous achievement 


daniig bu earlier period was the establishment of the 
Umversity of Michigan Studiesi Hninaiustic Senea^ 
of which the 21st volume will appear this year, ffis 
own published books were either textbooks or trana* 
lationa, two of whidi, however, the Mau-Kelsey 
Pompm, and Hugo Crotius Law of War omd Psoes^ 
contained much ongmal work. Most of his research 
work, however, is found m shorter papers, which ap- 
peared in the various classical journals In 1920 he 
orgamzed the Near East Expedition of the Umversity, 
which has already made Michigan the leading Amen- 
can university m its collections of papyri, manu- 
scripts and archeological matenal The value of the 
research which his efforts have occasioned and will 
continue to make possible can not be over-estimated 

THE NATIONAL ARBORETUM 

Following one of the provisions of the act of the 
last congress establishing a National Arboretum at 
Washington, Secretaiy of Agriculture Jardine has 
announced the membership of the advisory council, 
which IS to plan and develop the arboretum The 
mmnbers are Frederic A Delano, Washington, D C , 
member of the board of regents of the Smitheoman 
Institution, Cbotntian^ Dr L. H Bailey, Ithaca, New 
York, Heniy S Graves, dean of the School of For- 
estry, Yale University, Harlan P Kelsey, Salmi, 
Mass , John C Mernam, president of the Carnegie 
Institution of Washington, Mrs Frank B. Noyes, 
Washmgton, D C , chairman of the District of Co- 
lombia committee of the Garden Club of Amenca, 
Frederick Law Olmsted, Brookline, Mass., former 
president of the Amencan Society of Landscape Ar- 
chitects; Mrs Harold I Pratt, Glen Cove, L I., sec- 
retary of the Garden Club of America, Robefrt Pyle, 
West Grove, Pa., director of the Society of American 
Florists and Ornamental Horticultonsts 

The act authorizing the secretary of agnculture 
to establish the National Arboretum is as follows . 

Be it enacted hy the Senate and Souae of Mepfe^ 
eeatatwee of the Vrwted States of America in Canfftses 
assemhled, That the Secretary of Agncultnre is author- 
ized and directed to establudi and maintain a natUmal 
arboretum for purpose of research and education con 
eenung tree and plant life For the purpose of thu Aet, 

(1) the President is authorized to transfer to the Jurist ^ 
diction of the Secretary of Agnculture by Szeoutiva 
order any land which now belongs to the United StafOl 
within or adjacent to the District of Columbia losatad 
along the Anacostla Blvor north of Bemung Bridge, and 

(2) the Secretary of AgrieuHore is authorised la his dis- 
eration to acquire, within the limits of the appropHatimi 
authorized bar this Act by private purchase, condemaattea 
proeeediags, or gift, load eo located or other load wUhto 
or adjacent to the District of OolamMa* Ptoridetf, That 
the purchase price of any part of said knd dull not sa* 
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ooed ilie foil voloe Mseanneot of to^ propertgr loot mode 
befaio porchooe thereof plus ^5 per centum of cuch 
tuweewed Ttlne 

Sbo 2 There i« hereby authorised to be appropriated 
a mm not to exceed $300,000» to be expended under the 
direction of the Secretaxj of Aifricuiture for the acquisi 
tion of land ae apeeifled in Section 1 No payment shall 
be made biy the United States for any such land untj] the 
title thereto is satisfactory to the Attomcy-Ueneral and 
IS vested in the United States 

Sbg 2 In order to stimulate research and discovery 
the national arboretum established by the Secretary of 
Agriculture m accordance with the provisions of this Act 
shall be under competent scientific direction The arbo 
return shall bo administered by the Secretary of Agn 
culture separately from the agricultural, horticultural and 
forestry stations of the Department of Agriculture, but it 
shall be so correlated with them as to bring about the 
most effect tve utilization of its facilities and discoveries 

Sec 4 The Secretary of Agriculture is authorized to 
create an advisory council in relation to the plan and do 
vclopnient of the national arboretum to be established 
under this Act, to include represcntativos of national or 
gamzations interested in tlie work of the arboretum 

MOSQUITO CONTROL 

COLOxeZi S P JameSi M D , of England, and Pro- 
fessor N H Swellengrebel, of Holland, interchange 
observers of the Malona Commission of the Health 
Secretannt of the League of Nation^ are visiting tlie 
United States to inspect mosquito eradication and con- 
trol methods According to a statement made by Dr 
liugb S Cumming, Surgeon-General of the U S 
Public Health Service, they will visit, pnmanlv, the 
southern areas of the United States, whei'e modem 
methods of mosquito control are being U'^ed with a 
view to eradicating the purveyors of malana Meth- 
ods which they consider practical will be introduced 
into European countnes where malaria la present 
They also will endeavor to advise health authorities in 
this country on the procedure employed m Europe in 
mosquito control. They are making the mspection 
trip in the United States as the guests of the Interna- 
tional Health Board, with which the Public Health 
Service is cooperating. 

Accompanying Colonel James and Dr, Swellen- 
grebel is Colonel F. F Russell, U S Army, retired, 
who Dr Camming stated is the man chiefly respon- 
sible for ftati-typhoid vaccinations m the army Col- 
onel Rttssdl u now affiliated With the International 
Health Board, 

Hr Cttasniiig also pointed out that the United 
is recognised as the country foremost m devel- 
oping malaria control meaauies, and has evolved many 
methods of eradicatioii, both of malana and of mos- 
^i^toes that convoy the disease. 


One of the latest methods emifloyed by the Pubho 
Health Service m cooperation with other government 
agencies » the use of airplanes in spraying a potent 
mixture of Pans green over marshy areas that were 
breeding grounds for mosquitoes This method has 
proved eminently successful, and also has proved to 
be an economical method both from the standpoints of 
time consumed and money expended 

AWARD OP THE LANGLEY MEDAL 

The fourth award of the Langley Medal of the 
Smithsonian Institution was made on June 11, to 
Colonel Charles A Lindbergh On behalf of the 
Board of Regents, Dr Abbot made the presentation 
to Colonel Lindbergh in person at the National Press 
Club reception m the Washington Auditorium, on 
June 11 Dr Abbot said 

The Bmithsoniau Institution knows how to appreciate 
the pioneering work of bravo men You will recall, as a 
single example, our honored one armed hero, Major Powell, 
who dared for science the first passage of the uncharted 
raging w aters of the Grand Canyon of the Colorado, 
strapped m his boat We are not less stirred to admira 
tion by youT own daring m the first non stop flight from 
New York to Pans over the boisterous Atlantic through 
icy clouds that threatened death 

Nor IS the institution failing to appreciate, sir, the 
precious results m the encouragement of aviation, in the 
strengthening of ties of international friendship, and in 
the progress of science, which have already begun to flow 
from your achievement 

The Smithsonian has in its gift a medal which com 
memorates the name of Samuel Pierpont Langley, the 
third secretary of this institution He had the audacity 
to believe in the practicability of the art of flving when 
all men were ridiculing it, and he adventured his own 
reputation as a man of science to lay the ground* 
work of exact experiments, and to make pioneermg flights 
of large models, which demonstrated the soundness of his 
faith The Langley Medal has hitherto been presented to 
Wilbur and Orville Wnght, to Glenn H Curtiss and to 
Gustave Eiffel Thus it is from all points of view the 
medal of pioneers It is highly fitting that it should now 
he awarded to you, sir, the pioneer of audacious, solitary 
flight to distant shores 

Therefore, acting on the unanimous recommendation of 
an eimnmit committee of award, the regents of the Smith- 
aonian Institution have voted to you the Langley Medal, 
and have recorded their action in this paper signed by the 
ohmaedloT, Mr. Chief Justice Taft, which I now present 
to you. 

The actual medal, in gold, is being struck in Pans I 
hope that when it is received you may do the institution 
the honor to appear on some suitable occasion and re- 
ceive ft in person. 
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APPOINTMENTS AT THE HOCKEPEU^ER 
INSTITUTE FOR MEDICAL RESEARCH 

Tbs board of soientjfie direetorB of The Bocke* 
fetler Institute for Medical Research announces the 
following appointments and promotions 

Nsw ArpomTMENTS 

Mmher „ Carl Ten Broeek 

MmoowU Dr ArthemT* A Horvath 

AMwtctnts — ^Dr Mortimer L Anson 

Miss Alice H Anuatrong 
Dr Alan M Butler 
Mr Albert E Casey 
Mr Edwin B Damon 
Dr dande £ Forkner 
Mr Henry P Gilding 
Dr Alvin B Homes 
Mr Oscar M Hdmer 
Dr Alexander Hoffman 
Dr Pernn H Long 
Dr Alfred E Mirsky 
Dr Gordon H. Seott 
Mr Robert E Steiger 
Mr Ernest Btnrm 
Fellow Mr Bene J. Dubos 

PaoiionOKS 
AsaocMte Member to 

Member Dr Thomas M. Bivers 

Associate to Associate 

Member — Dr Carl A L Binger 

Dr Leslie T. Webster 
Assistant to Associate -Dr Lillian E Baker 
Dr Lawrence W Bass 
Dr Walther F Goebel 
Dr Lawrence B Kubie 
Dr Fred W Stewart 
Mr James van der Seheer 
Fellow to Assistant » .Mr Irving A Cowperthwaite 

Dr Ten Broeek is at present professor of bacten- 
ology and Dr Horvath assistant in medicine at the 
Peking Union Medical College, Peking, China. 

Dr. Pierre L du Nouy will spend the next year 
at the Pasteur Institute, Pans 


SCIENTIFIC NOTES AND NEWS 
At the commencement of Yale Umveraity, the doc- 
torate of science was conferred on Dr John Jacob 
Abel, professor of pharmacology, of the Johns Hop- 
kins University, on James Colquhoun Irvine, principal 
and vice-chairman of the Umversity of St Andrews, 
and on Dr Alfred North Whitehead, professor of 
philosophy in Harvard Umversity; the dootoraie of 
laws on Dr Charles Value Chapin, health officer of 
Providence, Rhode Island, and the master’s degree on 
George Hoyt Whipple, pathologist, dean and pro- 


fessor of pathology of the Sehod of Medicine and 
Dentistry, Umversity of* Rochester; on William Bnok- 
hont Gre^cy, chief forester of the United States; 
on Commander Richard E Byrd, first aviator to fly 
over the North Pole, and on Charles L Lawrence, 
designer of aeronautical engines. 

The University of Wisconsin has conferred the 
honorary degree of doctor of science on Dr George 
David Birkhoff, professor of mathematies in Harvard 
University, on i>r. Frank Baldwin Jewett, president of 
the Bell Telephone Laboratories, Inc , and on Dean 
De Witt Lewis, snrgeon-in-ohief to the Johns Hop- 
king Hospital. 

The doctorate of laws of the University of 
Rochester was conferred on Dr Michael Idvorsky 
Pupin, who gave the commencement address, and the 
doctorate of science on Dr Harnson E Howe, editor 
of Induairtdl and Engtneertng Chemtotry, and on 
Elon H Eaton, professor of biology at Hobart and 
William Smith Colleges. 

Harvard Ukivehstty has conferred the degree of 
doctor of science on Dr George Edmund de 
Sohweimtz, the oculist, of Philadelphia. 

Dr. Aucr BEakidtoh, assistant professor of in- 
dustnal medicine at Harvard University, received the 
degree of doctor of science at the commencement 
exercises of Smith College 

Dartmouth College has conferred the degree of 
doctor of laws on Dr Max Mason, president of the 
University of Chicago, and the degree of doctor of 
science on Professor Dayton C Miller, of the Case 
School of Applied Science, and on Professor Frank 
P Brackett, director of the observatory of Pomona 
College 

The University of Georgia has conferred upon Pro- 
fessor Andrew H Patterson, head of the department 
of physics at the Umvetsi^ of North Cartdma, ibe 
degree of doctor of science 

At its graduation exermses, the Massachusetts Agri* 
cultural College conferred the honorary degree of doe- 
tor of laws on Dr Edward M. Lewis, president of tilie 
University of New Hampshire. 

Da WiLUAM E. WiOKEKDEK received the degree olC 
doctor of engineering at the oommencement exercises 
of the Worcester Institute of Technology. 

Gustave Whtte Trompbok, chief chemist of the 
National Lead Company, ddivered ibe gradoatioii ad- 
dress at the Armour Institute oammencement exerdewi 
in Chicago and received the honorary degree of dotfor 
of soienca. 

At the ninety-third annual eommencement exereim 
of Franklin College, Franklin, Ind , Dr. Harry Ugaae 
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Mackf aaditant pmfeaaor of surgery m the North- 
western UniTerslty Medical Sohoolf was awarded tibe 
honorary degree of doctor of science 

Ths Oklahoma State College^ Stillwater, Okla*, at 
its ihirty-eecond annual commeneonent, May 31, con- 
ferred honorary degree of doctor of science upon 
Professor W A Tarr, professor of geology at the 
University of Missouri, and the honorary degree of 
doctor of agncnlture upon Professor W L Burlison, 
professor of agronomy at the University of Illinois 
These degrees were the first conferred by the college 

At a meeting of the Royal Institution on May 9, 
Sir J J Thomson was elected honorary professor of 
natural philosophy, and Sir Ernest Rutherford pro> 
fessor of natural philosophy. The chairman an- 
nounced that the president, the Duke of Northumber- 
land, had nominated, among others, Sir DugaJd Clftrk 
and Sir Charles Parsons as vice-presidents for the 
ensuing year 

Tkr first award of the Charles B Dudley medal, 
established by the American Society for Testing 
Materials, has been made to Dr D J McAdam, Jr, 
metallurgist at the United States Naval Engmeenng 
Expeninental Station at Ailnapolis, Md , for a 
paper on ^'Stress Strain — Cycle Relatiomdup and 
Corrosion — ^Fatigue of Metals ** 

A POBTOAiT of Dr William S Baer, chief medical 
officer at the Children’s Hospital School, Baltimore, 
and associate professor of clinical orthopedic surgery 
at the Johns Hopkins Medical School, l^s been pre- 
sented to the hospital school 

Probbssob AiiAK W. C. Mbkzixs, of Pnnoeton 
University, will represent the American section of the 
Society of Chemical Industry at its annual meeting 
in Edinburgh m July, and tender the invitation 
of the sectiou to the society to hold its next annual 
meeting in New York. 

Da. EfonosT W. Brown, professor of mathematics 
at Tale University, has bm appointed to represent 
the University of Cambridge at the centenary of the 
University of Toronto on October 6. 

Dr. H. Iu WiLSTRB, dean of the School of Agri- 
culture of the North Dakota Agncaltoral College^ was 
elected president of the North Dakota Academy of 
Science for the coming year at the recent eonfer- 
'enoe hrid at (hand Forks. Dr. Wabter succeeds 
Professor Karl Bu Pussier, head of the department 

phyries of tito University of North Dakota. The 
Aeadmi^ edU hold its next convention at Fargo. 

PfioraMm K. D« Ounka., dtreetor of the Soviet 
Experimental Station at {jaamgrad, haa been eleoted 
president of the Inteonaatkmal Congress of Soil 


Science, composed of delegates from thirty countries. 
Leningrad will probably be chosen as the place for 
the next meeting 

8ib Danixl Hall retired on June 4 from the post 
of director-general of the intelligence department of 
the British Ministry of Agriculture, which he has held 
since 1920 He will continue to act as chief scientifla 
adviser and ehaiman of the Research Council of the 
Ministry. 

Sir Richard QiiAZRBBOOR; has been appointed, by 
Order of Council dated May 26, to be a member of 
the Advisory Council to the Committee of the British 
Pnvy Counml for Scientific and Industrial Research. 

Miss Euzabetb F Hopkins, assistant botanist m 
the Seed Testing Laboratory of the New Yoric State 
Agricultural Experiment Station at Qeneva, has re- 
signed m order to accept an offer from the Massa- 
chusetts Agneultural College to organize a seed test- 
ing laboratory at that institution. 

Dr Thomas A Jaooar, of the Hawaiian Voloanie 
Observatory, has arrived m Alaska, where a soientiflc 
study of volcanic eruptions and earthquakes is bemg 
earned out by the U S Weather Bureau He will 
superintend the installation of seismographs at Dutch 
Harbor and at KodiaL 

Dr Herbxbt Gbovb Dorset, senior electneal engi- 
neer of the U S Coast and Geodetic Survey, haa been 
transferred to the Pacific Coast for a few months to 
supervise the installation and adjustment of the 
fathometer on the survey ships Pioneer, Guide and 
Surveyor, working off the coasts of Oikgon, Washing- 
ton and Alaska. 

0. M Miller, director of the school of survey of 
the National Geographic Society, headed a party 
which sailed for South Amenca cm June 23 to explore 
the source of the Maranon River, one of the chief 
tributaries of the Amazon. 

Neil M Judd, curator of American archeology in 
the United States National Museum, haa left Wash- 
ington to complete his explorations at Pueblo Bonito> 
New Mexico, under the auspices of the National Geo- 
graphic Society This season’s expedition is the sev- 
enth sent by the somety for the purpose of recoveiixig 
and recording the story of this prehistoric Indian vil- 
Uge. 

Dr.WilliahB Whebxt, professor of bactenology 
at the University of Cmcinnati and member of the 
Board of Health, will lead an expedition into Mexieo 
this sammer to test the efficacy of the new treatment 
f6r typhoid fever. 

Da. Wnuttox C. Fostnr, assistant professor of anat* 
omy of the Unlvemty of Oregon Medical Sriiool, hat 



12 


SCIENCE 


[VaL.];iZVI»K0.1«MI 


been granted a year’s leave of absence to work in ear- 
gieal anatomy at the Mayo Clinic, Rochester, Mmn. 

Mbs Aokss Chase, associate botanist in the grass 
heibarinm of the Bureau of Plant Industry, has re- 
turned from Europe where she spent several weeks 
studying type specimens of American grasses She 
visited the herbaria at Vienna, Preibuig, Mnmch, 
Paris and Geneva. Of special importance was the De 
Candolle Herbannm acquired by the Delessert Her- 
bannm, Geneva, and recently made accessible to visit- 
ing botanists by the director, Dr Jolm Briquet The 
material of the De Candolle Herbanum, which is the 
basis of the Prodromus and the senes of monographs, 
18 s^rregated m the De Candolle Room , the remainder 
is incorporated in the general collection of the Deles- 
sert Herbannm 

Nature states that Mr H C Sampson, who was re- 
cmtly appointed economic botanist at the Royal Bo- 
tanic Gardens, Kew, left on June 11 for British 
Guiana at the invitation of the governor and under 
the auspices of the Colonial Office and Empire Mar- 
keting Board, to study and report on vanons agncul- 
tnral matters m the colony lie will also visit Tnni- 
dad and the Imperial College of Tropical Agnculture, 
and Barbados 

Franois G Bknkdiot, director of the nntntion 
laboratory of the Carnegie Institution of Washington, 
Ml Boston, recently gave at the Unnersity of New 
Hampshire a lecture on “Physiological Research In- 
stitutions of Europe ” 

Dr Sergius Morgulis, professor of biochemistry 
m the University of Nebraska College of Medicine, 
delivered an address on “En/ymes in the Servne of 
the Cereal Chemist” at the annual convention of the 
Association of American Cereal Chemists on June 3 

The nn^icai library composed of 4,424 volumes, 
of the late Dr George S Huntington, professor of 
anatomy in the college of physicians and surgeons of 
Columbia University, said to be one of the rarest of 
its kind, will be purchased by the alumni, who have 
undertaken to raise a $35,000 fund for the pur- 
pose in memory of Dr Huntington The collection 
will be known as the George S Huntington Collection 
and will be kept intact at the medical center 

Dr. Charles Phedbrtc Mabert, for thirt>-five 
years head of the laboratory of the Standard Oil 
Company and since 1883 professor of chemistry at 
the Case School of Applied Science, Cleveland, died 
in Portland, Me*, on June 26, at the age of seventy- 
seven years 

Ghablss Frbdebio Rand, former chairman of the 


eReeutive board of the Engineeriii^ Foundation^ died 
on June 21, at the age of seventy yeara. 

John M GooDsa:«L, former editor of the Engineering 
Beeord and an associate editor of Engineervng Neiee, 
died on Jnne 22, aged sixty years 

The fifteenth International Geological Congress 
will meet m South Africa m 1929 

The Swiss Society of Natural Sciences will hold 
its 108th annual meeting from September 1 to 4 at 
Basel The president, Dr Frits Saraain, will give 
the opening address on September 1, which will be 
followed by a lecture by Professor A Bracbet (Brus- 
sels) on the causes and factors of morphogenesis; 
other lectures will be given by Professor L Cour- 
voisier (Berlin) on recent work and views in astron- 
omy, by Professor L Duparo (Geneva) on the Uials 
from the point of view of geophysics, geology and 
mining, and by Professor H E Sigenst (Leipeig) 
on Paracelsus in relation to modem thought* The 
general work of the meeting will be divided among 
fourteen sections 

The Cyrus F Brackett seneg of lectures at Prince- 
ton University next year will include a lecture by L* 
H Kinnard, president of the Bell Tdephone Com- 
pany of Pennsylvania, on October 15 on “Develop- 
ment of Long Distance Telephony”, by the president 
of the National Broadcasting Company of New Toxk;, 
M H Aylesworth, on “Radio— The University of the 
Air”, by Dr Frank B* Jewett, president of the Bdl 
laboratones m New Yoric, on “Cooperative Research,” 
and by James T Wallis, assistant vice-president of 
the Pennsylvania Railroad, who is to speak about 
“The Development m Motive Power on the Pennsyl- 
vania System ” 

Dr £ H Anderson, director of the New York 
Public Library, writes “Add one more to your record 
of copies of Durant’s ^The Algae and Cond Linea of 
the Bey and Harbor of New York ’ The New York 
Public Libraiy has Durant’s own copy of this book ” 

Tkb firm of Johnson & Johnson, manufacturers of 
surgical supplies, Kew Brunswidc, N. J*, has estab- 
lished at the Mellon Institute of the Univeorsity of, 
Pittsburgh a f^owship that will study the exact re- 
quirements of surgeons and other medical speemlista 
in the way of sundries, with the joint aim of develop- 
mg new supplies that are needed and of standard- 
ising the products now in use. An investigatiaii edS 
also be made of the processes of renovatiag used nsp- 
plies, and several other Industrial Fdlowahips of ^ 
Institute will cooperate in devising satisfaetory 
eedures. Dr. Fredeno H. Slayton, MJ). (BuA) IvQt 
be in direct charge of this reseozdi. All its hrvepft* 
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gstioBi vQI be eoDductod primanly tor the benefit 
of ib% pnbbe. It u the plwa to report the xeanltB m 
eppropnete penodioala oa the vanous phases of the 
itodiei are eonduded 

Tbb Royal Aeronantieal Society has recently re* 
ceived the following letter from Mr Harry F Oug- 
genheim, president of the Daniel Onggenbeim Fund 
for the Promotion of Aeronautics, Inc * affords 
me great pleasure to advise you that the Daniel 
Ouggenheun Fund for the Promotion of Aero- 
nautics, Inc , has approved a grant of $5,000 to the 
Royal Aeronautical Society to enable it more easily 
to continue its splendid contributions to the aero- 
nautical science of the world. It is the hope of the 
fund that this grant may stimulate the growth and 
strength of the Society to such a point that within a 
short while financial assistance from without will be 
unnecessary ” 

Tkicpokabt reservation of a tract of public land in 
Nevada containing Lovelock Cave has been autbonred 
by an executive order issued by the U 8 Department 
of the Interior The area on which the cave is located 
contains approximately 40 acres and is m Churchill 
County. Its withdraw^ is for the purpose of afford- 
ing opportunity of scientific study of interesting pre- 
historic material found in the cave According to the 
secretary of the Smithsonian Institution articles taken 
from Lovelock Cave are m a remarkable state of 
preservation ^and are particularly valuable on Ibis 
account. With its temporary retention in public 
ownership as a result of the executive order, the site 
will be the subject of further archeological research 

Ths National Forest Reservation Commission 
met recently, nnder the chairmanship of Seeretarv 
Davis, of the war department, and approved the pur- 
chase of 96,0(M) acres additional to the White Moun- 
tains National Forest in New England, the Allegheny 
m Northwestern Pennsylvania and the Pisgab in North 
Carolina. The commission also gave a hcanng to a 
delegation £rom New England which niged the pur- 
chase of 23,000 acres within the boundaries of the 
White Mountain National Forest m New Hampshire, 
containing one of the few viigm timber stands in 
Northeastern United States No decision was reached 

Ak Imperial Agricultural Research Conference, at 
which delegates from all parts of the Empire will be 
Pwent, will be held in Lmdon beginning on October 
4 The Muustry of Agnoulture and Fisheries decided 
*CRie time ago to call sndi a conference m 1927, and 
^ pxbpoBal was endorsed by the last Imperial Con- 
^erenoe, whi^ appointed a special sab-committee to 
into resell. mkiatry u responsible for 
the eottflBrence, and the Empire Marketuig 
Board is pswviding the necessary fbnds. An organis- 


ing committee has been appointed nnder Lord Bledis- 
Ws dhamaanahip and has already bdd its first 
meeting 

Mxlk iBLAm, lying off the coast of Oloueester, 
Mass., has been accepted by the state as a wild life 
sanctuary, according to an annonneement of the state 
division of fisheries and game of the Department of 
Conservation The island is the gift of Mrs Bogar 
Babson to the Federation of the Bird Clubs of New 
England, upon condihco that it shall be known as the 
Knight Wild Life Reservation, m memory of Mrs. 
Babson’s mother and father The federation, in turn, 
has deeded the property to the state in trust for this 
purpose, and the governor and connoil have aecqited 
it by formal vote. It will be administered by the 
Fisheries and Game Division, of which Wilbam C 
Adams is director 


UNIVERSITY AND EDUCATIONAL 
NOTES 

At the conunenoement exercises of Harvard Uni- 
versity it was announced that during the year 
1926-27 the university had received gifts of $6,- 
003,372, in addition to subscriptions to the tmi- 
million-dollar campaign and to the alumni en- 
dowment fund and the income received under the 
will of Gordon McKay Most of these gifts have 
during the year been chronicled in ScnsKCE Those 
of special mterest to scicntiflc men include anon- 
jrmous, for research and instruction in abnormal 
and dynamic psychology, $25,113, from the estate 
of Richard Dana Bell, for biological chemistry in 
the medical school, $100,000, from the General Edu- 
cation Board for the department of ophthalmol- 
ogy, $188,400, from the International Education 
Board endowment, for a southern astronomical obser- 
vatory, $180,000, from the estate of Arthur S Luke, 
for medical and surgical science, $237,081, from the 
Rockefeller Foundation, for the school of public 
health, $137,250 , from the Laura Spelmau Rockefeller 
Memorial, for industrial psychology and for a survey 
of crime, $37,000, for the Charles Sprague Sargent 
Memorial Fond, $142,720, from Dr. Fredenck C. 
Shattuck, to establish the Richard F. Strong Fond in 
Tropical Medicine, $100,000; from Harold S Van- 
derbilt, for a medical school dormitory and salary for 
an instructor of physical training in the medical 
school, $470,100. 

Girrs to Wellesley College amounting to $814,000 
were announced at the recent commencement exermaesi 
bringing the Centennial Fond to $7,220,000. The 
gifts inelade $100,000 by George W. Farwell, of Bos- 
ton, to establish the Ruby Frances Howe Farwell 
dbair of botany, snd $40,000 from (he class of 1882, 
fiar the Susan Hallowril dhaxr of botany A gift of 
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^30^000 by Mrs Robert Gould Shaw will be divided * 
flOyOOO to the Hallowell chair of botany, $20,000 to 
the Hallowell Arboretnm 

BownoDT CouJBGE has received a gift of $175,000 
from Augustus F Moulton, of Portland, for the con- 
struction of a Bowdoin Union, to be the social center 
of the oollege 

The legislature of the state of Kansas before ad- 
journment appropriated $300,000 for the erection of 
new buildmgB for the school of modicme of the Uni- 
versity of Kansas at Kansas City $100,000 is for a 
new nurses' home and $200,000 for an additional ward 
unit. 

Thb University of Pittsburgh announces the ap- 
pointment of Dr Robert T Hance as professor and 
acting head of the department of zoology Dn 
Hance has been associated for the past several years 
with the Rockefeller Institute for Medical Research* 

At the Carnegie Institute of Technology the follow- 
mg appointments have been made John H Neelley, 
associate professor of mathematics, Howard V Rub- 
8^, assistant professor of physics and Walter H J* 
Taylor, assistant professor of chemical engineering 

Thh following promotions are announced in the 
department of psychology at the Univeraity of Penn- 
sylvania* to professorships of psychology Drs Sam- 
ud W Pemberger and Karl G Miller, and to as- 
sistant professorships of psychology • Drs Robert A 
Brotemarkle, Henry E Starr and H Sherman Oberly 

Db R L Sbbikbb, associate in biochemistry at the 
New York State Agricultural Experiment Station at 
Geneva, has accepted a position in the chenustiy de- 
partment at the University of Illinois. 

Dk. Toulikbok Fort, bead of the department of 
mathematics at Hunter College, New York City, has 
resigned in order to accept a similar position at 
Lehigh University 

Db Alkxander Q Ruthvew has been elected 
chairman of the department of zoology at the Uni- 
versity of Michigan, and Dr Robert R McKibbin, 
assistant professor of soils at the University of Mary- 
land, has been appointed lecturer in the chemistry 
department of Macdonald College, McGill University, 
Ste Anne de Bellevue, Quebec, Canada. 


DISCUSSION AND CORRESPONDENCE 

CONCERNING ''SPECIES-GRINDING” 

Ib SoiSKCB for December 10, 1926, Dr James G 
Needham gives an interesting and well-deserved en- 
comium of the natural history work of Dr. Curtis 
Gates Uoyd. But m praising his friend, Dr Need- 


rWm.L*VX,Nal«M 

quotes from one of the least laudable of Ids 
personal pFe^ndicea. 

In a general criticism of workers in taxonomy as 
engaged m "species-gnnding,” “practiced for the 
purpose of seeing one's name in print,” “a sort of 
oheap notoriety which places a premium on slip-shod 
and hasty dcsenption,” he takes a needless slap at 
a group os a whole signally unselfish and conscien- 
tious For Bj^tematic zoology and botany give most 
of our clues to 'the origin of species, and therefore 
to ^organic evolution,” and on accuracy in taxonomy 
rests all our actual knowledge of geographical disr 
tnbution Shp-shod amateur work in any field is a 
nuisance in science, and there is no field it may not 
sometimes invade The greater the public interest 
in any branch of science, the more likely it is to 
attract the charlatan and those unquiet spirits who 
find the methods of science too slow and laborious 

In the interest of accuracy, taxonomists are obliged 
to resort to what Dr Uoyd calls contemptuously 
“The time-wasting devices of priority hunters be- 
cause he deemed them a hindrance to science ” In 
Ijifu manner care for tools or instxuTnents of preemon 
in any science is likewise “tune-wasting” It takes 
effort as keen for an anatomist to keep hia knives 
sharp as for a geneticist to keep track of his obser- 
vations The eminent “intuitionists” do not do this> 
and m the long run their inspired guesses count for 
nothing 

More than eighty years ago Agassiz justified tbs 
work be put on his “Nomenclator-Zoologious,” as an 
effort to save systematic zoology from the utter con- 
fusion into which it was then faihng It was pl^ 
to him, as to all consmentions workers that the Ian* 
guage of systematic science could not be altered at 
will without being made meomprobensiUe and use- 
less, and that the law of priority was the sole basis 
on which order m the naming of any group could 
be established. If for any reason a writer rejects 
an earlier or established name for one he likes better, 
it opens the door to anybody's play of choice Take 
any name you like or make a new one, and all con- 
tinuity and certainty is lost. We know more or leas 
well a milbon kinds of aaimals and almost as many 
plants, and we are not yet near the end of tiie liat^ 
Td declaim against law and cfrder in nomendoture 
ia a sin against aocuracy* That there are so many 
kmds of life in one small world is not the fault of 
naturalists Facts are factSy and our duty » in 
AKSssiz’b oft-quoted words, to 'Strive to intarpret 
what really exists” 

All easy problems in bblogy are already aolvndi^ 
and any of the others may bring up new pebM 
oi view. Fmctically also, one line of genuine 
in any Add ts just as diffloult ns |n any otimr wA' 
lust as imports^ To aueser nt esy ottrar EftiP 
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0 ffort BM of low order or aa ^%odman’s labor»” is a 
mark of ^oranoe^ not of critical judgment. 

A word aa to the ouatom of quoting the author of 
a name adopted for a species Its chief motive is 
m convenience and accuracy, almost or quite never 
for the purpose of “giving some one a sort of cheap 
notonety” It is, of oourse, not always necessar>’, 
and when needless it is seldom done. 

David Btabu Jobdak 

Stantcuu) nmaasirr, 

May 5 , 1927 

BIOLOGY VERSUS MYTHOLOGY IN A 
CRIMINAL COURT 

A LABcaKT trial unique m the annals of enxninol- 
ogy, resulting in eonvietion by a jury of five on 
March 15, 1927, grew out of a senes of thefts of 
preserved frogs from the Southern Biological Supply 
Co , Inc , of New Orleans, La , by two former col- 
lectors of the company The interesting feature of 
the trial was virtually a clash between modem my- 
thology on the one hand and the sciences of ecology 
and taxonomy on the other A single charge was filed 
covenng only one theft, that of 402 preserved frogs 
consisting of five species, four of local and one of 
northern distnbution The defendants, pleading not 
guilty, set forth the plea, through their attorney, that 
it IS a wdl-known fact that evaporation draws frogs 
and fish up into the elouds and the raw showers them 
ogam onto the land It was therefore easily explained 
how the raee of Hana pipiens indigenous to Indiana 
and Wisconsin was oolleeted in St. Bernard Parish 
m southeast Louisiana by the collectors, who sold them 
to a eompetitor and to a local university 

The employees of the company desonbed and iden- 
tified the five species in the barrel from which the 
frogs were stolen, theee including a large percentage 
of Rana pipiens which had been imported from the 
two northern etatee during the shortage resulting frqm 
the unprecedmted droughts of 1924 and 1925 Every 
detail in tibe chain of einmmstantial evidence was 
presented by the state, even the purchasers acting 
as staters witnesses. Percy Viosoa, Jr., and Henry 
B. Chase, Jr., of the Bioiogioal Company, were quali- 
fled as experts in taxonomy and ecology of the Anura, 
A&d it was neeessary for living and preserved frogs 
to take the stand as exhibits in order to prove the 
story of the defendants untrue. A surprise of the 
tnal was the presentation by the defendants of living 
specimens of Rana pipiens which they elaimed they 
OAUght in St. Bernard Parish the night before the 
in a typieal Bans spbettoeephala habitat, several 
hundred mSke from the nearest approach of the range 
pipisQl. The det«me attorney then attempted to 
Iliwe that the had seeured ibm knowledge 

^ tbnrttgli estperieim^ whoreu the staters ex- 


perts had secured them from book study, but it was 
proven otherwise. The verdict was m a sense a vie- 
tory for aoieuce in that the results of scientifie study 
seemed to make a better impression upon a jury of 
New Orleans citisens then the fables and aigumenta- 
tion of the def^ise attorney. 

PXBCT YioacA, Jb. 

Natural History Buildino, 

New Orleans, La 

DATUM AND DATA 

I HAVE more than onee publidy protested against 
that abomination “data is” We say “phenomenon 
is” and “phenomena are,” and I do not recall in Latin 
any singular verb used in Enghah with a plural 
noun, excepting poor “data is.” 

I presume one reason is that “datum” is a rare 
word The city “Datum” is the fixed levd from 
which all heights and depths are measured, and 
“data” are the basic facts upon which we found a 
defimte conclusion I am glad to jom with Dr. 
Morse m his protest against a singular verb and a 
plural noun 

The Oxford, the Century and the Funk and Wag- 
nails dictionaries all give “data, pi of datum ” 
Webster’s does not list “data” but under “datum” 
says “pi data ” 

W. W Kbbn 

In view of certain remarks which have appeared 
in Science recently concerning the use of the word 
“data,” I fedl minded to essay the rSle of devil’s 
advocate for the apparently incorrect use. We speak 
and hence wnte English by ear and not by rules of 
grammar Rules to the eontrary notwithstanding, 
if “this data” sounds better than “these data” it will 
be used. There must be a more fundamental reason 
why “data” should be regarded as a smgidar rather 
than a plural 1 behove there are two reaeons. 
PiTst, in this country we regard collective nouns 
either singular or pluxtd in form as syntactical singu- 
lars. Such does not seem to be the ease in England. 
For example, m this country “the committee is,” 
while in England 'Hhe committee are,” yet the phrase 
“committee of one^’ shows that we regard a committee 
composed of a single person as the exception, not 
the rule Second, m ordinary use, “data” is not the 
mere plural of “datum” The two words possess 
qtdte different connotations. “Datum” appears to be 
efanoBt exclusively used for a pnmary level m sur- 
veying while “data” eonnotes information or fsets. 
Renee “data” as the plural of “datum” is a syntaeti- 
cal plural while “data” in the sense of facts is a eoL 
leetive vbich is preferably treated as a singulsr. 

Crasubs H. Blaxb 
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AIRQRAPHY OR AEROGRAPHYr 
Ik the BulMtn of the Amencan Meteorologieal 
Society (April 1927; p 09) the soggestion is made 
that the word aerography (stady of the air) hence- 
forth should be written atrgraphy On this side of 
the Atlantic we have done away with thejword aero- 
plane (which certain of the Boeotians pronounced 
a-ery-o-plane) and use the simpler, equally expressive 
term airplane. 

A new reason for adopting the change is found in 
the increasing use of the word areographtr by as- 
tzonomeiB in connection with planetary atmospheres 
Thus, Professor W H Wright, of the Lick Obser- 
vatory, discussmg the ice cap on Mors speaks of ^'the 
exact areographic position of evety cloud or atmos- 
phene peculiarity*’ 

If we are to continue the use of aerographie and 
areographic, we offer the types a fine opportunity to 
do their worst in transposition; to say nothing of 
professonal orthography 1 
And, while we ore about it, can we not abandon 
mctcograph and meteotherm for airgraph and air- 
theimf 

AIiBxakder McAdie 

Blue Hill Obskbvatobt 

« ASTRONOMIC - 

Who introduced the word “astronomic” into astro- 
nomic literature and why did be do itf “Special 
Pubheahon No 110 of the U S Coast and Geodetic 
Survey” is entitled “Astronomic Determinations ” 
Plans have been made for “An Ideal Astronomic 
Hall” in the American Museom of Natural History, 
though there is some comfort in the fact that it is 
“to be devoted to astronomical and kindred sub- 
jects , ” We even find the terms “astronomic lati- 

tude” and “astronomic time” m a recently published 
astronomic text-book 1 see no object in limng up 
the oomfoitable old word “astronomical” with geocen- 
tric, pneumatic, c>gopfaonic and gastronomic If we 
don’t look out, some one will take all the joy out of 
our new word “astrophysical ” 

Ratmokd S Duoak 
Prikcbtok UmvxBsiTT OnsravAroET 


SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 
DIRECTIONS FOR DETERMINING THE COL- 
LOIDAL MATERIAL OP SOILS BY THE 
HYDROMETER METHOD 

In the issue of October 8, 1926, of this journal 
there appeared a brief article proposing the hydrom- 


eter method as a very rapid maane of determudng 
the colloidal content of soUa. Since the publioation 
of this paper a great number of letters have been 
received asking for more detailed information as to 
technique, kind of hydrometer used, eto In view 
of this large number of inquinee, it has seemed ad- 
visable to pubhsh in advance of the mam report the 
directions for executing a colloidal deteimination and 
other essential information concerning the method 

The use of the hydrometer method for determining 
the colloidal content of soils in only fifteen minutes 
IS based upon the fact that there is a remarkably 
close relationship between the colloidal content of 
soils as determined by the heat of wetting method 
and the percentage of material, based on the sample 
taken, that stays m suspension in a liter of water, 
at the end of fifteen minutes There is a fundamen- 
tal basis for this relationship, for it bolds true for 
all types of soils and various amounts of samples 
taken The only soils that do not give a vezy dose 
relationship are the peats and mucks and this is be- 
cause it IS almost impossible to disperse those organic 
materials 

The success of the hydrometer method for determin- 
ing colloids 18 based upon a complete dispersion of 
the soil This can be accomplished remarkably well 
and most rapidly by means of a stirring motor, such 
as IS used m mixmg malted milk In using this 
machine, however, care must be taken to use a special 
cup made purposely with baffles in it in order to pre-" 
vent the circular motion to which the soil-water mix- 
ture is subjected without these baffles The machine 
will disperse a soil in ten mmutes which an ordmaxy 
shaker will require more than twenty-four hours to 
accomplish 

The soils can be dispersed also by hand from about 
ten to fifteen minutes, but such dispersion can not 
be uniform and not always complete and consequently 
is not recommended If it is absolutely necessary to 
disperse bv hand, then the following procedure may 
be followed Place fifty grams of soil, 100 grams in 
ease of sandy soils, based upon the dried basis m a 
mortar, add enough distilled water to make a paste 
and pestle vigorously Add more water to make a 
thin suspension, stir, let it stand half a minute and ' 
pour supernatant liquid in the eylmder Pestle the 
paste again vigoroudy and again add water to make 
suspension and at the end of half a minute pour 
supeixiatant bquid m the cylinder Continue this 
operation until all the days are dispersed or the liquid 
is almost clear. To the mixture add 6 co oflNKOH.^ 
For making hydrometer readings follow directions 
given bdow. 

If the Btimng motor is used, ^ procedure hi ai 
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foUovs: !Pllm fifty granw of dxy sot] m the oup, 
xn the oMe of eandy soib 100 greiiUy add 6 oe of 
KOH| fin eup with distilled water one and one half 
mehes from the top and stir it by the motor for nine 
mmntes The mixtnre is then wariied into a cylinder 
havingr a total capacity of about 1)130 cc The hy- 
drometer u placed m the cylinder and the latter is 
filled clear to the top with the hydrometer still tn it m 
order to facilitate the readinff of the hydrometer from 
the top of the liquid column. The hydrometer is then 
taken out) and the mixture is stirred vigorously for 
about a minute) using one palm as a stopper The 
cylinder is placed on the table and the time is quickly 
noted, preferably by a stop watch The hydrometer is 
put m the mixture and at the end of fifteen minutes 
the reading is noted Just about half a minute before 
the flfteon-minute period is up, however, the hydrom- 
eter IS pushed down gently in order to avoid any lag- 
ging The reading, which is grains per liter, is divided 
by the weight of sample taken, and the result is per- 
centage of colloids in that soil The temperature of 
(he mixture is also noted and the neeessar;} correc- 
tion made All readings must he reduced to 67*’ F., 
which IS the temperature at which the hydrometer 
a as calibrated A change of 1** F makes a differ- 
ence of about 0 35 per cent of eolloids For tem- 
peratures above 67*^ F. the corresponding amount is 
added to the pereentage indicated by the hydrometer, 
and for temperatures below 67 the amount is sub- 
tracted. 

The hydromethr gives an average measurement of 
the densities for the entire column of liquid, down 
to where the solid soil column is fonued To make 
allowance for the water required to saturate the soil, 
1,050 ee of water is added to every fifty grams of 
soil. A special cylinder is made which, when filled 
entiidy with soil and hydrometer m it, will contain 
1,050 of water, and thus the necessity of having to 
measure the water every time is ebminated. An 
ordinary 1,000 oe cylinder may also be used by mak- 
ing a mark of the proper volume 

The method may appear empirical, but it really 
gives quite absolute i68ult& The results it yirids are 
also absolutely comparable for different soils. For 
instance, the rate of settling of soil particles is gov- 
erned laxgdy by their suse. This being the case, 
then the amount of material staying in suspension 
at any given time has about the same average size 
of particles for the different soils. The hydrometer, 
when fioating, is governed entirely by physioal laws 
without any ontude factors entering or any personal 
ol«ment entenng into it Its readings, therefore, are 
QQite aeonntt. 

Smce the hydrometer method gives absolutely com^ 
P^hle lesblte lor the different soils, and since the 


results diow a very dose ralataonship with the results 
of the heat of wetting method, it probably means then 
that the heat of wetting method for determining the 
colloidal content of soils has bemi a correct method. 
Evidently, both methods tend to measure the same 
thmg. 

From all our present knowledge, it appears that the 
hydrometer method can be employed to determine the 
colloidal content of soils, quite accurately. The 
method is also very rapid, the colloidal content of 
more than three soils can be determined in less than 
one hour, using only one hydrometer 
The hydrometer can also be used to measure the 
rate of settling of soil particles from which a dis- 
tributed curve should be worked out 
Refemng once more to the dispersing machine 
there are two things that must he strictly guarded 
against, the first is that the cup must have the baflbs 
or wires in it, and the second is that the paddle or 
button on the stirring rod tends to wear out in sandy 
soils. When it becomes flat it must be replaced, be- 
cause in the flat condition it loses lU stirring effi- 
ciency With these two precautions to watch out 
for, it can be said that this machine is most wonder^ 
ful for dispei'smg soils for any purpose 

The detailed report of this work will appear in 
SoU Sctenee shortly 

George J Boutouoos 

MICHIGAK AGIUCUinrURAI. 

Bxfkkimxnt Station, 

East Lansing 


SPECIAL ARTICLES 

THE LIFE HISTORY OP TAPEWORMS OP 
THE GENUS MESOCE8TOIDE8 
Thb geneno name Ihthyndnm Budolphi, 1819, has 
been need by soologuts to designate agamic eestodes 
bainng an dongate body and containing an invagi- 
nated scolex whioh beam four roekere bnt laeks both 
hodu and a rostellam These larval parasites have 
been reported from a variety of mammalian and non* 
mammi^an hosts, m most oases in relation with the 
body cavity and its membranes and viseera. In me 
instanve they have been reported from the vdnntaiy 
muscles and the heart Morphologically these larva 
appear to ocoupy a position mtennediate between 
those of psendophyllid and cydophyllid eestodes, 
their general body shape resemUing that of the 
foaner, whereas the seolez is suggestive of a cyelo* 
phyllid tapeworm. 

^thou^ there has been some speculation as to the 
rejationsliip of these larva to known stoohilate tape- 
wortns, no oondmive expenmcntal work deagnad to 
eloeidate the ultimate development of Dithynjtiun 
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larrae baa been pafaliahed np to the prevent tnne.^ 
KeoBaatm (1896), Banaom (1907) end some other 
investigatoiB have been struek by the morphological 
aumlanty of the soolex of Dithyndium and that of 
the genus Mesocestoidee paraaitie m the intestine of 
vanoQs mammals and birds. Neumaiuif appears to 
have been the first investigator who suggested a eon* 
neetion between Dithyridium and Mesoeestoidee. Un* 
fortunately, that investigator postulated what ap- 
pears to be an unsound biological hypothesis to ac- 
count for this relationship and his experimental work 
designed to test his hypothesis is decidedly moonolu- 
BtvCf a fact which he himself recognised. Neumann 
was inclined to regard Dithyndium as an erratic, 
immature oeatode (Mesocestoidee) which succeeded in 
reaching the body cavity apparently as a result of 
perforating tiie stomach or intestuial wall or in some 
other manner and which was destined to pensh in 
this location without completing its further develop- 
ment. He also postulated a direct life cycle for 
Meaooestoides and expressed the opinion that the in- 
gestion of bexaeanth embryos of this tapeworm by a 
suitable host probably results in the development of 
a mature strobilate tapeworm in the intestine. 

Recent investigations by the present wnter have 
shown Neumann’s interpretation of Dithyndium to 
be erroneous. Not only have these parasites a typ- 
ical larval organisation, consisting of a simple un- 
segmented nbbon-shaped body and an invaginated 
head provided with four suckers, but in common with 
other infective larval tapeworms they are capable of 
reaching matunty in the small intestine of a suitable 
definitive host When ingested by a susceptible host 
Dithyndium develops into a stroMate tapeworm be- 
longing to the genus Mesoeestoidee. Dithyndium 
thus bears the same morphological and biological 
rdationships to Mesoeestoidee as Spargandm bears to 
Dipbyllobothnum and as Cystieercus bears to T»ma. 

Bnefly stated, the wnter succeeded m reanng Meso- 
oestoides in dogs and cats os a result of feeding them 
Dithyndium obtained from the pentoneal cavity and 
lungs of a mongoose. As early as forty-six days 
after ingestion of Dithyndium, gravid segments of 
Mesocestoides were found in the feces of dogs which 
pnor to experimental infection were ascertained to 
be free from eestodes Fifty-one days after experi- 
mental ingestion of five live specimens of Dithyndium, 
five mature specimens of Mesoeestoidee were recov- 
ered from a cat at necropsy Before ingesting the 
larva the eat was free from tapeworms so as feca! 
examinations showed anything As Mesooestoides 

iThiS manuscript was sobnutted for publication on 
April 8 and while it was m the hands of the editor Pro* 
tenot Henry publi^ed a paper (Bee de mdd vdt, v. cm, 
no 8, April SO, 1027) reporting experimental results es- 
sentially sumlar to those covered m tills paper. 


has never been found in native dogs and eats in the 
Butem Dmted States, it seems safe to aesmae tbi^ 
that no such wmos were present 
On the basis of these expenmeuts, which it is hoped 
will be supplemented by the resolta of additional 
feeding testa which are now in progreas, it may be 
safriy concluded that the definitive host beeomae in- 
fected with Mesocestoides as a result of devouniig a 
carcass or a portion of a earcaea of an animal harbor- 
ing Dithyndium and that the latter is not a tapevom 
which has accidentally strayed from its course but is 
a true larva in a normal location in an intermediate 
host 

It still remams to be determined whether the 
hexacanth embryos contained m the egg capsule of 
each gravid proglottid of Mesoeestoidee are capable 
of infecting the intermediate host directly, as is 
known to be the case m cyelophyllid eestodes whose 
life histones have been determined, or whether the 
embryos undergo their earlier larval development in 
an invertriirate, intermediate host before they can 
metamorphose into infective larvm m a vertebrate, 
intermediate host The answer to this question must 
await the results of experiments which are now in 
progress 

While this investigation was in progress an ab- 
stract^ of a paper m Bussian by Skrjabut came to 
the writer’s attention. Among other references to 
Professor Skrjabin’s recent work in helminthology 
was the statement that he had found that mice are 
the intermediate hosts of Mesoc^totdes bneolus. 

BxNjauiK Beam Asm 
Zoological Division, Brnuun or 
AKIVAL iKDUSTBr, U. B Dbfabtkcmt 
or AQBicuinnjBX 

ACCLIMATIZATION OP BUFO TADPOLES TO 
ETHYL AND METHYL ALCOHOLS' 

That animals may become immune to tozio sub- 
stances that ordinarily will destroy them is too wifil 
known to call for comment 6moe the work of sucdi 
pioneers as Bewail and Erlich a mass of infoidnation 
has been collected on this subject. Yet in one fdiaae, 
at least, the experimental data are not eonaistoai 
StudieB of the xeristanee that organisms exbiliit 
towards alcohol after they have been immeraad to a 
weak solution of it for some time have failed to pro- 
duce uniform results. Danid (’09) baa made xatodr 
an extensive study of tiie effects of stixyi atsdud 
upon Stentor and SpiroatomutUi subjeetnig tosm ftnr 
various periods of tune to a weak solutioii of Ibe 
alcohol, and then kiUii^ them along with cootto^ 
a stronger solution In general be bolds that toMracl* 

sBerl tiersixtL Wethnsebr., r. (QS), DsS. 
s Ccntributioa from the Bepsrtmeui of Soctegy, 
vsriiiy of ICiehigam 
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TABLB Z 

ENtowliig MoUnifttintiion to aleoh^ Tho ontmlo dooigBstoil “treatoA'* wero aiihm kipt ta « wook oolntlim 
of aiotlt3rl or of otbyl aloohol for a number of daye, or tiero ozpooed to an 8 par eont eolutioa of ethyl aleolMd 
for S rentes eaeh day for eereral days. The reenlte iriiovn in the taUo were obtained by oaponng for 80 
minntee equal numbera of treated and control tadpolee to 11 1/0 per cent methyl or 8 per eent. ethyl, depend- 
ing on the alcohol to which the treated animale had been eipoeed, after which all were tranoferred to water and 
the number that recovered noted 


Alcohol used for 

Concentration of alcohol uaed to 

Ntunher of tad- 
poles used in the 

Number of tad- 
poles that re* 

Percentage of tadpoles 
that recovered 

acclimatization 

test for acclimatization 

experiment 

covered 



Oontrol Treated 

Control Treated Oontrol 

Treated 

Methyl - - - 

11 1/9 per cent methyl . 

107 

107 




Ethyl - „ 

9 per cent ethyl 

207 

807 



40B 


mala did become acclimated The treated protozoa 
generally lived conaiderably longer than the controls 
Yet of the two atraiiu of Stentor employed, one, while 
given exactly the same treatment as the other, showed 
little or no indication of acclimatization and led the 
author to remark (p. Oil), ‘‘the fact that m these ex- 
penmenta some strains show little or no capauty for 
becoming acclimatized to alcohol although tried for 
long periods of time and with refined methods makes 
IS questionable whether acclimatization takes place so 
really and to so high a degree as is commonly sup- 
posed” Bills,* nsing Paromooeium and adopting a 
method similar to that of Darnel,* mamtains that he 
not only obtained no indication of acclimatization, but 
that the treated animals were even less resistant to 
alcohol than those that wero untreated 

An attempt to find out whether Bufo tadpoles will 
become aoelimated to ethyl and methyl aleohols led to 
the experiments presented below The tadpoles were 
put in solutions of one per cent and three fourths per 
eent ethyl alcohol, and one per cent., one half per 
cent and one fbnrth per cent methyl alcohol for pe- 
riods varying from three daya to about three weeks 
In addition a number ware treated for five mmutea 
each day for several days with an eight per cent aolu- 
turn of ethyl alcohol, which brought about complete 
narootuation, and were then ratnnied to water and 
allowed to reeover. Fmally all were tested for ac- 
chmatisation by placing them along with oontrola into 
II 1/9 per oent methyl mr 8 per eent ethyl aloohol 
for 20 miontea, after which they were tranaferred to 
**eter and the number that recovered aacertained 
I^he leanlta, greafly abbreviated, are given in the ao- 
^ompanying taUe. 

Examination of iba table will show that 107 animals 
were subjected to weak methyl alcohol and later placed 

* BlUs, 0. S.| ‘*Sinu Btfeets of the Lower Alcohols on 
Poramoaslnm.'* Biet BaB., veL 47, pp. 868-884. 1984. 

* Daniel, y, **Adaptatioa and lammnity of the 
Lower Organians to Hthyl Alcohol.'’ yow. Bsp. feot, 

0* 871H8U. 3909. 


for 20 minutes lu a 11 1/9 per oent eolation of tbe 
same alcohol along with an equal numbmr of eontibls, 
and that 43 of the treated animals recovered when 
they were transferred to water, while only 11 of the 
controls recovered The table also shows that out of 
207 tadpoles treated with ethyl alcohol, 102 recovered 
after having been subjected to an 8 per cent solution 
of the alcohol for 20 mmntes, and that only 44 out of 
a like number of controls recovered These xesulte 
seem to point unmistakably to an acclunatisation 

Owing to the small number of animale nsed otae can 
acarcely draw any oondusunis as to the relative Elects 
of the vanons solutions, and for tius reason a deUulod 
account of the experiments has not been given The 
exact tune required for acclunatisation and &e effect 
of one alcohol upon the ability of tbe tadpole to with- 
stand another are also problems deserving of eolation, 
but whidh the data at hand are too meager to aolve. 
A more comprehensive set of expenmente is contem- 
plated, designed to tiuow light on these qnesttoDB. 

Hamr Tsoiue FoiiMB 

XJmvEBSiTT or MiOBieair 


THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

THE SECOND NASHVILLE MEETING OP 
THE ASSOCIATION AND ASSO- 
CIATED SOCIETIES 

Pbeparatioms for the aecond Nashville meetiiig of 
the American Association for the Advaaoement of 
Sotenoe and associated societies, which will occur from 
December 26 to 31, are very well begun. Adequate 
lodging aecommodatioiis wiU bo available, partly In 
hotde and partly in the Ward-Bdmont and Peabody 
dormitories The general headquarters will be tbe 
Andrew Jaekson Hotel, m which will be the regis- 
tration and news offices and the eeienoe exhibition. 
Headquarters for the eoeieties fhot ore to meet with 
tin aaMdatkm will be announced later. Sciantifle 
iCasioDa will be held maltdy in tbe buddings of Van- 
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derbilt University and of the Peabody College for 
Teaohm 

Annoancement may now be made of the loeal oom- 
mittees that are in charge of prelimmary arrange* 
ments, which are constituted as follows 

Qeneral Chairma/t^ of NaahviUe CofMi^Uet 
W 8 Iteathers, M D , professor of preventive medi 
cine and pubbe health, Vanderbilt Medical School 

Committee on ArranpemenU 
John W Barton, chairman^ vice-president of Ward 
Belmont College 

H. A Webb, seeretary, professor of chemistry, George 
Peabody College 

L C Olenn, professor of geology, Vanderbilt Uni- 
versity 

G Caaby Bobmson, dean and professor of medicine, 
Vanderbilt Medical School 

J T McGill, professor emeritus of organic chemistr), 
Vanderbilt University, 

A £ Parkins, professor of geography, George Pea- 
body College 

W, N Porter, convention secretary of the Nashville 
Chamber of Commerce 

J M Breekenridge, professor of chemistry, Vanderbilt 
University 

Q, R. Maydeld, aesoeiate professor of German, Vander- 
bilt University, 

A. F# Gamer, asMstant engineer, LAN Railroad 
A J Bideoet, business manager, Georgo Peabody 
College 

H H Shouldere, president of the Nashville Academy 
of Medicine 

£ L. Bishop, State Health Commissioner of Tennessee 
A W Wnght, assistant professor of pathology, Van 
derbilt Medical School 

H 0 Weber, superintendent of the Nashville Public 
Schools 

Committee on Fmanee 
John W Barton, Chairman 
Henry £ Colton 
Charles M McCabe 

Committee on Meeting Flaeee 
A £ Parkins, Chamnan 
F J, Lewis 
R £ Baber 
W H Hollinshead 
W. I) Strayhom 

Committee on BoteU and Soumng 
W N Porter, Chairman 
Lee J Loventhal 
S 0 Garnson 

Committee on Exhibition * 

J. M Breekenridge, Chairman 


F B. Dreseler 
£ W. Goedpeitnre 

Committee on Loeai Transportation 
A F Ganier, Chairman 
J P W Brown 
W F Pond 

Committee on Pubhmty and 
Non-teokmooi Leeturee 
G R Mayfield, Chairman 
H A Webb* 

T J Nomer 
T H Alexander 
J 8 Stahiman, Jr 

Committee on Entertainment 
A W Wright, Chairman 
0 P Connell 
Mrs A B Benedict 
W W Carpenter 
Alf Williams 

Each section of the assoeiabon has, as usual, a 
local representative to look after the needs of the 
organizations that are related to the section A bat 
of the names of the local representatives is given be- 
-"iow 

Eepreeentatwee for Seetiona 
Section A (Mathomatics), C, M. Barratt 
Section B (Physics), C R. Fountain, 

Section 0 (Obomistry), L J Blreher 
Section D (Astronomy), James Medure 
Section £ (Geology and Geography), L 0 Glenn 
Section F (Zoological Sciences), £ £ Reinke. 

Section Q (Botanical Sciences), J M Shaver 
Section H (Anthropology), W. D Weatherford 
Section I (Psychology), Joseph Peterson 
Section E (Social and Keonomle Scienees), 0. B. 
Duncan 

Section L (Historical and Philological Sciences), H, 0, 
Sanborn. 

Section M (Engineering), W, M Snhnerman 
Beotlon N (Medical Sciences), P D. Lamson. 

Section O (Agriculture), K. 0. Davit 
Section Q (Education), 6* J. Phdps. 

For organizations not related to any particular teetioii^ 
0, P OonneU. 

Correapcmdence about loeal arrangements for 
tocieties that are to take part m the Nashville nieci^ 
mg should be addressed to Dr. W, S Leathers, gen- 
eral chairman of loeal committMh, American Aaso* 
ciation for the Advaneement of ScienoA VaiideiWili 
Umveruty, Nadmile, Teim. 

Bnaxog B. lamsaiaixw, " 
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Rekanks of Qeorqb If Kobbr 
ilfr President and Colleagues 

Db Warthik doubtless with great self-deniair 
which I deeply appreciate, has assigned to me tlie 
most pleasing fnnction m my life, to pay tribute cm 
behalf of this association to Wilham Henry Wdehr 
the father of scientific medicine in Amenca, and the 
most respected and beloved member of the medical 
profession No words of mme can add luster to the 
laurel wreaths which have been be^wed upon him 
both at home and abroad, and worn with hia mnate 
modesty and dignity for so many srears 
It may, however, be a source of inspiration to the 
younger generation of this association to recount 
briefly the achievements of a man to whom this conn* 
try and the world is so greatly mdebted * 

Dr. Welch was graduated in 1875 at a time when 
the outlook for the future of scientific mediome seemed 
brighter than ever before Pathology under the lead- 
ership of Virchow and his pupils had made tremen- 
dous strides, and with the birth of bacteriology there 
was also a ray of hope for the prevention of human 
suffering and distress. 

Welch, with his high ideals and noble aspirattonsy 
and conscious of the defects in onr medied educa- 
tional system, was determined to prepare hixnsdf wdl 
for the practice of one of the most difficult and re- 
sponsible of all professions In order to lay the 
foundations m modem pathology, he journeyed to 
StraasbuTg m the spring of 1876, where he puroiied 
studies in normal histology under Waldeyer, physio- 
logical chemistry with Hoppe-Seyler and post-mortem 
demonstrahons by von Recklinghausen Later he 
went to Leipsig for further work in histology and 
physiology with Ludwig and Erouecker 
Among foreign students were Fawlow and Dieehael 
end Fleehaig Welch, m addition to hu regular 
courses, was set by Ludwig to study the gan^ia and 
nerves of the auncnlar septum of the frog’s heart 
with the gold eUonde impregnation method, in the 
course of which he actually broiigl>t into view the 

1 By the Assooiatioa of American Physicians for Be- 
•eareh in Beimtifle Medicine. 

sBet Binum Ytaner’s eshaustive Intreduelion to the 
Oontributions and Addresses of Professor Welrii pnb- 
Uihed on his ssmtlcth anniversary, 1920 
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gAaglidnk cell8 with T-shaped fibers^ whieb Raamr 
d« 0 orib«d in detail somewhat later. 

By a singular eoincidenoe 1 was studying that year 
at Camp MoDermit, Nevada, a eolleetioii of 260 speci- 
mens illustrating normal and pathological histology 
prepared in Ludwig’s laboratory, and purchased for 
me by xny fnend, Dr John B Billings, the U. 8 
Amy 

At the end of his first year of European studies, 
Welch was fully prepared to take up the solution of 
unsolved problems in pathology, and his ambition was 
to do so under the direction of Virchow 

It was perhaps fortunate for our Jubilarian that 
he accepted the suggestion of Ludwig and others, to 
go to Breelaa and study pathology under Cohnheim, 
a brilliant pupil of Virchow, then in the pnmc of life 
At all events he spent a most profitable semester di- 
viding his time between the autopsy demonstrations 
conducted by Wcigert and the experimental investi- 
gations of Cohnhenn The particular theme assigned 
to Welch was '^Tbe Origin of Acute General Oedema 
of the Lungs’’ This thesis prepared in German 
proved to be a high testimonial to his thorough pains- 
taking scientific qualifications at the age of twenty- 
eight years, three years after his graduation It was 
published in Virchow’s Archives and the Berhner 
Kim. Wochen$ehnft in 1878 

While at Cohuheim’s laboratory he met Koch, Cohn, 
the botanist, Ehrlich and other great foreign students, 
among them Salomonsen, who afterwards became pro- 
fessor of pathology at Copenhagen. 

On his way from Breslau to Vienna, Welch stopped 
at Prague to see Klebs and his excellent collection of 
preparations showing micrococci in the ulcerative 
lesions of acute endo-carditis, he was also equally im- 
pressed with his work on diphtheria and experimental 
syplulis 

In Vienna he entered Strieker’s laboratory for ex- 
perimental pathology, and likewise enjoyed unlimited 
opportunities with Chian in gross pathology 

After the Christmas hohdayb he spent a few days 
at Wfirzburg with Rmdfleisch and his assistant, Zieg- 
ler, and agam went to Strassburg to visit von Eeck- 
hnghausen, who chose as a theme for special stud}^ 
the inflammation of the cornea of the frog and also 
engaged him in the discussion of a number of other 
profitable topics After a visit to Ranvier, the great 
histologist, and the mam hospitals of Pans, he went 
to London and, according to Flexner, heard Lister lec- 
ture at Kmg’s College Hospital and shared in the pre- 
vailing excitement which arose from lastex^s dar- 
ing surgical exploit of opening the knee jomt Of 
course Mr Lister was not aware of the fact that a 
young ^*6oldior and cowboy doctor” at Camp Mc- 
Demnt, Nevada, had been bold enough two years 


before to treat sacoenlitUy a peerfontbig gunabot 
wound of the kuae joints wbidi had beeomo septi^ 
with tmetnre of iodue and carbolic amd. Thanks to 
the advice of Dr. Billings, the case was pubUshed in 
the Journal of American Medkoai Smnen tor Oc- 
tober, 1876, and also m the third surgical volume of 
the War of the Rebellion Although the use of iodme 
has become almost a universal procedure, I never saw 
any reference to this ease in the surgical texts 

This mcident has not shortened my life, and I tmst 
you will pardon this nnmodest dignwuon, when 1 tell 
you it had much to do with the foundation of a lec- 
tureship and the association medal, so tlist the work 
of members of the vanons associations wiUi which 1 
was connected might be properly evaluated. 

But to resume the life work of the man in whose 
honor we have met, it is perfectly natural that soon 
after his return to New York be was offered a teach- 
ing position at bis alma mater, the College of Physi- 
cians and Surgeons, which he declined, but recom- 
mended Dr Thomas M Prudden He preferred to 
accept a professorship at the Bellevue Medical Col- 
1^, largely because of a promise that suitable labora- 
tory famlities would be supplied Here be lectured 
on general pathology and demonstrated the pathology 
ical lesions preparatoiy to Austin Flmt’s bnlbant lec- 
tures, he also revised and largely rewrote in 1881 the 
pathological anatomical sections of Flmt’s ^^Treatise 
on the Principles and Pmctioe of Medieme.” It is 
easy to see that his thorough preparation had also at- 
tracted the attention of the planners of the Johns 
Hopkins Umversity Hospital The prospect of a 
full-tune salaried position, prompted lus acceptance 
in 1884, and with the establishment of the medical 
school in 1892 he became professor of pathology 

His splendid pioneer work m Cohnbeun’s labora- 
tory was folbwed by thirty-three important con- 
trl^tions, many of these like his experimental study 
of glomerulonephntis, the pathology of fever, throm- 
bosia and embolism, hemorrhagic infaretums, malig- 
nant diseases of the stomach were presented or dis- 
cussed before this body. Among a total of 335 eon- 
tnbutions, seventy appear in the transaotions of this 
association 

During the six years after his first European tour, * 
as Flexner has pointed out, the center of inteieet had 
begun to shift from Virchow’s cellular pathology to 
microbiology, and tbe conception of the mietobial 
ongm of mfeotions diseases, based upon the taTgkA end 
startlmg discoveries by Pasteur and Koeh and iimt 
pupils, appealed very stnmi^ to Welch, aspetfaHy as 
he had witnsesed KoA’s demonstreilion of hm Anthrax 
work in Cohnbeim’s laboratory in 1877. 

Hence his goal in 1884 was Bedin and Soeh. tTpoii 
the latter’s advice he went first to liht 
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cntoQT at JKMkhi wben iie prquured bunielf under 
Frob^us in Kooh^a teehnique. Here be also met 
man bke Buehaer, Esherieh, Lebmanui Neumann, 
CeUi and otbera. He alao became intereated in animal 
pathology at the Vetannaiy School and the diseases 
transmissible from animals to man, and was likewise 
an entbusiaatie worker in von Pettenkofbr’s Institate 
for eacperunental hygiene In Jaouaiy, 1885, at the 
suggestion of Koch he took a course in hactenology 
under Fliigge at Gottingen, after which he was amply 
prepared to receive the final touch of preparation 
m Koch’s laboratory, by the great master Dr 
Welch’s association with these beacon h^ts in sci- 
entific medicine has always been gratefully remem- 
bered and the ties of friendship have never been 
broken, except by death 

That he has made good use of his opportunities in 
the field of hactenology is evidenced by the fact 
that be himself discovered in 1892 the Btaphyloooccua 
eptdermtdes albus and its relation to wound infection 
and in the same year also the bactllus aeroyenes cap- 
sulatua; m 1900 he grouped the diseases caused by 
this organism In 1891-1892 he with Flexner demon- 
strated the pathological changes produced by eixpen- 
mental mjection of the toxins of diphtheria, simul- 
taneously with Yon Behrmg How well he cultivated 
this new field is attested by his thirty-one published 
coninbutions to the subject. 

Thoroughly equipped as he waa in the fundamental 
seimiees of prevmitive medicine and the first, so far 
as 1 know, to enunciate, that the ‘‘highest aim of 
smontiflc medicine is the eradication of preventable 
disease,^’ we find him spreading the gospel of public 
and personal hygiene m 1889, followed by sixteen 
other important contributions. In addition he de- 
voted twenty-four years (te, 1898-1922) of Jus 
premous life to the duties and responsibilities of the 
offiee as president of the Maryland State Board of 
Health His humane efforts have been duly rewarded 
by the BodEofdler Foundation in the establishment 
of the School of Hygiene and Public Health In 1916, 
of which he was the director until a few months ago 

As a keen and competent observer and entao. Dr 
Welch had reoogniBed and deplored the glaring de- 
fects in medical education in our own country and 
with a truly patriotic spirit started his campaign 
for hiidier medical edum^on in 1886. 

Others had called attention to this subject and 
urged higher standards, and the employment of full- 
tune salaned laboratory men and research workers, 
Without much avail. £Bb twenty-five ccmtnbations 
on medical education, based upon conclusive &cts 
gradually made a profound impression. 

The voice of n man, who bad become a master in 
aU of the tpedfiod seienoes, who had turned out a 


long list of bnliiant pupils as succeesful mvestifiatortf, 
who, had stimaiated mto existence the BodsfiCslbg 
Institute for Medical Research, and founded the 
Joun$al for JB^atpertmental Medicine, canjed great 
wevht, and to him largely belongs the cre^ ik»r fiie 
establishment of fuU-iime professorships and the 
present most creditable status of scientific medudno 
m this country. 

The Amencan temple of mediome is rapidly ful- 
filling the hope and expectation of every patriotic 
citizen, thanks to the generosity of the Bo^^cAler, 
Carnegie and numerons private foundatums. Some 
of the most difficult and important problems have 
been solved, end these achievements have already at- 
tracted foreign professors and students, but the 
temple is unfinished, and to yon members of tins asso- 
ciation and all other research workers the spirit of 
American genius cnes, rear it upwards, upwards to 
the skies. 

In addition to all we owe to Dr Wdoh as the 
Father of Scientific Medicme, we are also greatly 
indebted to him for his example in the promotion 
of general cnlture in the languages, fine arts, poetry 
and literature His recoit acceptance of the Pro- 
fessorship of Medical History at Johns Hopkins 
University, is by no means fortutitous. No less than 
thirty-five contributions to Medical History, indited 
by his graceful pen, eloquently attest his great iii-> 
terest and fitness for the perpetuation of the memory 
of great men and noble deeds. 

He probably accepted an endowed profeasorslup, 
so that the good work in this field may be earned 
on effectively also in this country and ther^y stunu- 
late the younger members of the profession to per- 
form de^ worthy of permanent preservation. 

In conclusion, my good and Imloved friend, let me 
tell you how much we older members of this asso- 
mabon are indebted to you, we have sat at your feet 
and imbibed words of wisdom and knowledge. The ! 
present and future generations of our Association 
will profit equally well by the perusal of the three i 
volumes of important contributions and addresses, < 
the product of your bright and fertile mind, and It 
will be their duty and privilege to see that your fife 
and work shall know no death 

It Ims been truly said that a single fiowar ia * 
man’s buttonhole is worth a ton of roses piled ikpm 
his grave. It is therefore a great pleasure to |k<e- 
sent to you the Association Medal for Besaareffi hi 
Scientific Medicine, with the fervent hope that mur 
days of usefulness and bliss may still be many^ind 
that memones of tlus occasion may Huger 
you through the evening of life, and like the flgwers 
that bloom m the snnUght spread their fragma^ on 
your path f 
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^ BsiURKfl OF WiLLUU H. WSLOB* 

JIfr. t^rmdent, Dr Kaber, Members of the Aeeoeuh 
t%on: 

1 beg to expreaa my deep appreciation of the dis- 
tingaiAed honor conferred upon me by the award by 
thie Aflsoctation of the Kober Medal for j^lfeeeaitdi m 
Seientffic Medicine provided by the Kober Founda- 
tum of Georgetown University and accompanied by 
its diploma. 

It adds greatly to my pleasure to receive this medal 
directly from tito hands of my dear friend for well 
nigh forty years, Dr George M Kober, the generous 
and eminent creator of this foundation. With his 
aeoustomed grace, even if in words all too generous 
in their estimate of the work and service of the re- 
cipient, he has performed the function, unusual and, it 
may be, diffleult for a donor, of attempting to justify 
ttie action of the association in the bestowal of the 
medal 1 wish time and occasion were suitable for 
me to say something of Dr Kober’s own important 
contnbutions and services to medicine, surgery, hy- 
giene and public health and chanties, and mdeed I 
can not refrain from at least expressing here pub- 
hcly what others as well as I have urged upon bun 
m pnvate conversation — ^the earnest wish that he 
should give the profession as well as the public the 
benefit of an autobigraphieal narrative of a long and 
tmnsaally varied, interesting and useful life 

My pleasure on this occasion is still further heigh- 
tened by the circumstance that the award of this 
medal is by this Association of Amencan Physicians, 
for 1 was present not only at its birth, but, I think 
now as the sole survivor, also at its conception, when, 
if my memory serves me correctly, in January, 1886, 
a small group of physicians, which mcluded Osier 
and Pepper from Philadelphia, Francis Minot and 
Fite from Boston, and Draper and Kinnieut from 
New York, were invited to meet m the office of 
Francis Ddafield in New York to consider the de- 
sirability of founding a national association of the 
character realized sue months later and of selecting 
the first founder members Only those familiar with 
the factional troubles, the disturbed professional con- 
ditions and the general state of medical education, 
Bcienoe and art in this country at that time can rcal- 
U5e the full significance of the brief mtroductoiy re- 
marks of the first president of the association, Dr 
Delafield, who had in eminent d^ree the gift of mul- 
tuni^in-parvo speech, when he expressed our purpose 
to create a society without medical politics and with- 
out medical ethics, where no one cared who the officers 
were and where one would find fellow-workers in 

> At the session of the Association of American Physi 
eiaas in Atisatic City on May 4, 1027 


mediome and pathology understanding and oaptUa 
of mtelligentiy diacnssu^ the papers presented^ and 
from whom one oould learn. 1 need not tell you at 
this forty-second annual meeting that the hopes and 
wishes of the fdunders have bean fulfilled b^ond all 
expectation in the bistozy of this association, mem- 
bership m which sbll remains the high ambition of 
aspinng young dimeians and pathologists in spite of 
the later creation of many spemalieed national so- 
cteties, not a few of these being offshoots from this 
parent stem. 

Whatever may have bemi the illusions of those re- 
sponsible foe the bestowal of this medal insenbed as 
"Awarded for research in scientific medxcme," 1 
honestly believe that I am myself under no illusion 
on this soore I am glad that Dr. Kober has referred 
to my three years of preparatory graduate study m 
Germany and to my masters, to whom 1 owe an in- 
expressible debt of gratitude, Waldeyer, Bedding- 
hausen, Hoppe-Seyler, Ludwig, Wagner, and above 
all Cohnheim, and later Bobert Koch and Flugge^ 
and to the friendship continued from my student 
days throughout their lives with Woigert and Ehrlicb. 

Few have been so fortunate in coming provided 
with scientific wares from sources such as these upon 
a scene so ripe for educationBl and scientific advauee 
and at a time so pr^ant m the history of scientific 
medicine and in finding opportunities so favorable, 
yes, even hungry for disposal of their wares, however 
meager these opportunities and these wares may ap- 
pear in these more favored times, as I had the good 
fortune to find from 1878 for six years in New Yoxk 
and later and better up to the present day in Balti- 
more Few have been more blest with the good wilt 
and support of their professional brethiBD and none 
more aided by colleagues and by a long line of de- 
voted and loyal assistants and pupils, whose com- 
panionship and subsequent success have been the joy 
of my life 

Lart week I saw at the National Academy of Sci- 
ences the demonstration by General Carty and Mr. 
Ivee of televuion, and, if I oorxeetly understood the 
principle, the seen image comes solely from a muUd- 
tude of spots of light refiected from the object, whose 
eelf-lommescence, if present, appears only as dark- 
ness. In oitmg this example of reflected radiance as 
applicable to the individual whom you are honoting 
on this occasion, I trust that I shall not be interpreted 
as claiming any share in the later adiievemente of 
assistants, associates and pupils such as those of thrt 
distingoiriied line of pathologisti who become firet 
assistants in my pathological leboratoty— to meoftni 
only these— bei^mung with Hermann Biggs, late my 
successor in the New York laboratory, and conrintF- 
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bag in Baltimore with Coonmlmanf Flexner, Barker, 
HaoCallnm, now my auocesBor, Whipple and Win- 
temits* 

To yon, young men in this audience, to whose 
Boientidc papers 1 have listened with such delight 
and instmobon, an apologia pro moa otto— my anti- 
quity u revealed by my Latin pronunciation — ^would 
contain a far more useful message for me to deliver 
than to figure as an example, but on this score here 
and now I can only plead changed times and condi- 
tions no longer calling upon an investigator for ac- 
tivities which may once have seemed desirable. 

1 should, however, like to claim the privilege of 
years and of experience in addressing to the younger 
investigators a few words of advice and of precept, 
not eonspicuously exemplified m my own career, 
which, though they may be tnte, are not, I conceive, 
needless of emphasis under present conditions 

Allow nothing to divert you from your professional 
and scientific work. While mamtaining a spirit of 
cooperation, resist the call to give general addresses, 
especially at a distance from home, to serve on com- 
mittees, to assume time-consuming administrative 
duties and to show visitors around laboratones, 
chniGs and butldmgs. The active scientific investi- 
gator sliould be at least as inaccessible to the intru- 
sion of casual visitors ns the financier or the railway 
president Intcrmption beyond two or three years 
of mvestigative work is likely to be fatal to its suc- 
cessful resumption If you have found your prob- 
lem it should absorb you, and its successful pursuit 
should make you the happiest of mortals in the con- 
sciousness of adding something to the body of ordered 
knowledge Stnve for and be content with a scien- 
tific reputation based upon the judgment of the best 
workers in your own fl^d, usually a relatively small 
group. Such reputations are enduring and often un- 
rdated to merdy local or oven general professional 
reputations 

Investigators are usually, although not always, the 
most stunulatuig teachers, but it diould be more 
widdy realised that students in our American medical 
schools suffer frcmi over-teacbing. It is quite as im- 
portant that educational and scientific institutions 
should learn how promising mvesbgators may be and 
often are ^xuled, and to protect them as their most 
precious asset, as it is to provide facilities for re- 
®csich. I firmly believe that the productive years of 
sdentific diseovexy may be greatly prolonged by 
I'ccogmtion and remedy of conditions which at pres- 
ent too often and unnecessarily shorten them 

I have, I fear nnpardonably, encroached too long 
by these remniria upon this morning’s program of 
soisntifte papers. Pmnit me to dose by renewed ex- 
^wdon of my giratefid appreciation of the signal 
Boaor of enrdfanent among the Kober medallists. 


THE PRODUCTIVE CAPACITY OF A 
UNIVERSITY^ 

BicaicoKD Coi^LKOK IS a name long famUiar to me, 
for its baseball teams oftmi visited our campus at 
Chapd Hill when 1 was connected with the Umversity 
of North Carolina. Its buildings were familiar 
through annual visits to Richmond for our football 
game with Vitgmia — visits begun always in high 
hopes of victory and ending all too frequently with 
a dolorous return after defeat 
Knowing the Richmond College of former years, 
I was immediately struck with the name University 
of Richmond on the invitation to take part m these 
exercises Securing copies of the catalogue and 
pamphlet announcements, I rejoieed over the views of 
the beantifnl buildings, constructed and in contem- 
plation; the extension of its teachmg of women at 
Westhampton CoU^, the Schools of Law and of 
Business Administration, the summer school, and 
other evident lines of activity 
Having noted the new title ^^University of Bidi- 
mond” 1 naturally looked for an account of its grad- 
uate school This was found to be very limited. Uay 
1 congratulate the authorities of the university on 
making no false pretenses in this matter, and m not 
undertakmg work of a more advanced eharaoter until 
the foundation work of the undergraduate depart- 
ments is thoroughly developed, and adequate facil- 
ities have been provided in which the best type of 
graduate work can be undertaken 
I feel confident, however, that not only the faculty 
and the board of trustees, but also all those who have 
supported and will support this institution, agree 
that if this university is to measure up to the full 
realisation of its name, all hands should be joined m 
bringing about the development of a graduate depart- 
ment which will equal m the sterling character of its 
training the work now given by the collegiate schools 
On this ocbasion I should naturally prefer giving 
an account of the remarkable aduevements m recent 
years in the field of chemistry, but your problem, as 
I see it, IS a much broader one than chemistry idone. 
It IS fitting, therefore, that we dwell for a short while 
on the thought of the productive capacity of a uni- 
versity in the full significance of that tom. An 
institution must send forth men and women trained in 
the methods and imbued with the spint of research; 
through the pubheation of the results of such research 
it must make its eontribution to truth and to the 
ever-widening bounds of fanman knovdedge. 

I note that you oontemplote raising an additional 
fund for endowment It may be helpful to remind 

t Address daUvered at the dedication of the new chen* 
ishy laboratoiy of the Uaiversitj of Bichmoiid, VIr- 
glnU, April 11, m7* 
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omAvoA M this time that when he was entnurted 
’flith the vue expenditure of a beqoeat for the foiui'* 
datk>& of a luuversityi President Oilman, in hia plans 
for Johns Hopkins University, thought only ineiden* 
tally of buildings, hus mam care was to secure out- 
standing men who through their work with advanced 
students would create a true nmveisity m its highest 
sense His success marked a new era in our concep- 
tion of university training. 

The presence of an active graduate school has its 
stimulating effect upon that undergraduate training 
which you are now trying to perfect. It removes 
effectually any disposition in the undergraduate mmd 
to consider thought or knowledge as static Where 
research is in progress, undergraduate courses lose all 
semblance of routine and take on a new significance 
as fdnndation work for the higher tramiug which is 
necessary if one^s future is not m all probability to 
have definitely fixed limitations 

In the graduate school there is training m search- 
ing the literature of any subject, in formulating 
problems with precision, in the careful gathering of 
facts, m making fair deductions through accurate 
reasoning and in publishing results m understandable 
form. Such work and its publications constitute the 
second productive capacity of a university More- 
over it IS an obligation, for the university must 
through productive scholarship contribute its addition 
to that great fund of knowledge which makes for 
human progress. 

Men and women trained in this atmosphere, no 
matter what the thesis subject may have been, possess 
an equipment which will enable them to undertake 
any problem with reasonable hope of its solution 
There is a tremendous demand to-day for those so 
trained. Wo have landed full head-on into the age 
of research m America 

Bight years ago when the men m the Chemical 
Warfare Service had been demobilized and many of 
them were seeing in vain for positions, I wrote an 
editorial urgmg those who had not received a Ph D 
degree to return to their univoraities, no matter at 
what sacrifice, and complete their graduate traming, 
for the country would need them Many leaders in 
chemistry at that lime criticized the editorial on the 
ground that if the plea wore heeded, there would be 
a surplus of such trained men. Time, however, hus 
told a different story Last year at the meeting 
of the American Chemical Society m Philadelphia I 
made inquiry of the heads of the chemistry depart- 
ments of many of our umversities, and the answer 
was the same m every case Th^ told me that they 
had turned out more Ph D men that year than ever 
before, nevertheless, it would have been easily possible 
to place double tiie number of men had they been 


available, Both mttversitieB and industnea are serir- 
mg doctors of philosophy. 

The factors which have brought about this wide ex- 
pansion of research activities are numetona, but there 
are certain outstanduig influences to which I would 
like to call attention. Because of acute shortages dur- 
mg the war prniod, the story of coal-tar and tiie 
thousands of products made from it gripped the 
imagination of the public All through this story 
there stood out preeminently the great rdle research 
had played in this remarkable development in a 
foreign land To bnild up that industry m this 
country, research was again emphasized, and the re- 
sults were remarkable It was a true romanoe of 
modem mdnstiy. 

For many years there had been fine research de- 
partments in some of our moat important corporai- 
tions, such as the General Electnc Company and the 
Eastman Kodak Company Unfortunatdy, however, 
the real story did not get across until suddenly the 
country awoke to the fact that wood (methyl) alcohol, 
which for many years had been made here by def- 
stmotive distiUation of wood, 'waa threatened by the 
importation of large quantities of synthetic methyl 
alcohol (methanol). daily press handled the 
story extensively, and again the great value of re- 
search <in industry was advertised. Just then, at the 
psychological moment, a senes of articles entitled 
♦*What Pnee Progressf ” appeared in the Now York 
CommercuU, wntten by Hugh Farrdl, its flnandal 
editor These articles were prrnted m pamphlet fdm 
by the Chemical Foundation and given wide distn- 
button This was no technical treatise, but a vivid 
portrayal of bow mdustnes which had followed the 
lead of research had prospered and how oblmon had 
waited for those who did not make use of this great 
agency of modem progress Finally the many in- 
vestors throughout the nation opened their eyes, and 
the spint of research was in the atmosphere 

Along the same line, but going deeper to the roots 
of the matter, was a front page story, appearing one 
day in the newspapers all over the land, beani^ an 
appeal from Secretary Hoover and a oommittee of 
nationally known men, urging voluntary eontributions 
for a fund of two milhon doUata anually ovetr k 
period of ten years, for the nqiport of vetmxA in 
pure science m Amencan universities. Ibis Appeal 
was made to business men as a idse investment, on 
the ground that progress in appbed soienoe is eon- 
ditioned by and dependent upon progress in pure 
smenee. In that statement Seeretary Hoover, liead 
of the great bnainess department of our govAmmM/ 
did not hesitate to state* "The laws ^Bseoversd hf pgfp 
sdence are the bads of siipiieft edsnee atk4 ^ ^ 
dustrial devdopmeni*’ ^ ^ . 
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In similar vebi tbe Seeretary of Agnonltorei Mr 
Jardina^ baai within the last fortnight^ stated in h» 
pnMie addrM at Kew Haven that, ^*inQD were not 
laying enon^ emphasia mi pure acaenoe in propor- 
tion to oar emphasia on the application of acienee 
and were not stimalating and training an adequate 
peraonnel in scientific reaearch.” Secretary Jardine 
further stated “the agncnltnre of tbe fatnre will be 
suocesafol in proportion to the extent to which it la 
shaped and guided by the basic facta revealed by 
scientific research, especially research in the field«t of 
natural scieuce, economics, engineering and buaineaa 
administration ” 

liesearch la truly the word to-day, not as a momen- 
tary fad, but as a permanent addition to our national 
equipment Within tbe last week, two striking an- 
nouncements emphasised m what important ways this 
new tool IS being utilized The morning papers ot 
Apnl 7 carried tbe announcement of a new policy 
by tbe largest of alt our corporations, which is taking 
definite steps toward the creation of a great depart- 
ment of scientific research, the papers of Fndav 
morning earned an appeal for a fund of $2,000,000 
to be nsed for the benefit of the lepers in tbe Philip- 
pmes, not for grounds and buildings where segre- 
gated they may pass away the remainder of their 
hves, but for research and equipment which will go 
to the root of tbe matter and dnve out this dread 
scourge from among men 

The South la profiting to-day at every turn by tbe 
roseaich which is adding so constantly to science and 
to the efSoiency of industry As a Southerner 1 
have rejoiced over the news of the great mdustnal 
devdopments in the South and the many evidences 
of increase of wealth. Then 1 asked myself this 
question, “What contribution, in tom, is the South 
making to reaearch in both pure and applied sci- 
encet” To answer this question fairly, 1 have used 
methods of research and have gone over carefullv 
the J^mal of th$ Aiasncon Soc%ety and 

Indastnol oni Eng^ermg Chom^try, the publica- 
tions of our national organization of chemists, and 
listed by states the origin of aU the research articles 
published m these two journals last year From this 
study (Table I) it was found that from the thirteen 
states south of the Potomac Biver, namely » Viigmia, 
West Virginia, Koxth Caxoluta, South Carolina, 
<3feorgia, Fhmda, Alabima, Missiarippi, Louisiana, 
^sxas, Arkansas, Tennessee £id Kentneky, there have 
Appeared atndag the four hundred and twenty-seven 
contnbuiioits to pure scienoe in the JourwA of iht 
Aeieneofi Cbefasoal Bodt^y only twenty-two articles 
from thsee states^ just 6.2 per cent. Of the two hnn- 
^ end ell^ty^finir r^poarto of saentifle work in In- 
dustrial and jEiapfti s erinp Oheailstry, only twelve were 
iMh iaib fomr per cent. 1 regret to 


TABLE I 

Total OoBtrlbntloiit of BeaulU of Seimtifle Work, 
IB A. C S. Journal^ 19M 


# 

Jo A. C 8 

J Chemuttry 

Total 

From U. S 

427 

284 

711 

From 13 
Southern 
Btates 

22 

12 

34 

Percent. 

52 

4.0 

Ccntnbtttionc from Vn^erait*e$ 4fi U 

From 18 

8 


From 17 6 

Sonflieni 

SUtee 

Per cent 

J A C 8 _ 

848 

22 

6.8 

L J S Chem%$irif 

103 

5 

48 


-i-- 


» 

Total 

451 

27 

61 


raeord that from tbe states of West Yuguua, Sooth 
Carolina, Geoigia, Alabama, Miaaiamppi and Lmusi* 
ana not a single oontnbntion was made. I ngtet to 
recall that among the three hnndred mid foity>eight 
eontnbntiona from muvenuty laboratonea printed m 
the JourmU of the Atnenean Chem%eal Soetatjf m 
1926, there is not a single commonieation tram a 
nmversity m any of the following Sonthmn statea: 
West Virginia, Sooth Carolma, Geoigia, Alabama, 
Mississippi and Louisiana. Of the many oontitim* 
tions to applied science in IndmtruA and EngVMenng 
Chemutry, there u not a 8in,^e paper from a niu> 
▼ersity m the following states West Virginia, Vir* 
ginia, Sonth Carolina, Oeoi;gui, Honda, Alabama, 
Louisiana, Texas, Arkansas and Kentucky. 

I shall make no effort to assign toe blame for to» 
deplorable state of affairs, whether it be ahortsiidttod* 
ness of legislatures or penonousnsss of men at 
wealto in the South, the laek of understanding by toe 
exeeotivea ot onr Sontbem uutitntioiis, or the deep 
rut of routme into which professors have without 
adequate remonstrance allowed toemselves to be 
thrown 

One thing m certain, it is tune for an awakening 
and for a wholehearted union of forces and of effort 
in order that tots great section of our country ehoold 
meet ite full obligations and take its proper pleee m 
toe progress of Amenea. 

May toe University of Biohmond, ntneted in this 
great city of the new South, soon find itself w pom* 
tioa to eontnbato its full quota to too zesesnto out* 
put of toe natkm end to offer to the men and wommi 
who come witom its walls a future of unbounded 
possilnlities. 

ChabusH Hnnr 

Tm Chaitmi& IPoinasioir, 

Knur Tobe, K. Y. 
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ADDISON EMERY VERRILL; PIONEER 
ZOOLOGIST 

In an attempt to gam some oonoeption of the 
Boologieal inilnenoe of the life work of Pitifeasor 
Addison Emeiy Vemll, whose death occurred on 
December 10, 1026, there is brought to mind the 
enormous progress which has been made in the sci- 
ence of zoology during his lifetime Beginning his 
scientific studies at the time of the arrival of Louis 
Agassiz m this country, bringing with him the con- 
cepts of comparative morphology which were com- 
mencing to supplant the earlier systematic work in 
Europe, Vemll was able to follow the entire course 
of zoological progress to its eulmmation in the ex- 
penmental methods of the present day. 

Althoogh Vemll did not directly participate m 
these more modem phases of biological research, he 
fully realized that much of the more recent work has 
been possible only because of the foundationa laid 
by a small group of able men who, smoe the middle 
of the last century, have explored the vast fields eon- 
taimng previously undiscovered forms of life and 
have thus made known the morphobgy, natural his- 
tory and relationships of the oxganisms available 
for more specialized and experimental mvestigation 

Among these pioneer zoologists the name of Vemll 
Stands out prominently because of the amount and 
accuracy of his contributions to our knowledge of 
marine invertebrates More than a thousand spemes, 
mcluding representatives of nearly all groups, were 
discovered and desenbed by him, and their relation- 
^ps to previously known forms were diagnosed with 
almost unerring accuracy and with a facility that 
amounted almost to genius. 

He was much more than a systematic zoologist, 
however, he was a real naturalist m that he was 
always interested m the natural hiatoiy of the animals 
which he studied as well as the morphological char- 
acters which distinguished the species new to smence 
His work on the natural history of the mannc in- 
vertebrates of southern New England was the first 
extensive ecological study of its kind in America, 
and hiB Vineyard Sound report (publidied in 1871) 
was the standard reference book for all students of 
the seashore life of the region for more than thirty 
years. 

Entering Harvard as one of the early pupils of 
Louis Agassiz, young Vemll, even while an under- 
graduate student, explored zoologically and geologi- 
cally the island of Anticosti and parts of the coast 
of Labrador Receiving bis bach^or's degree at 
Harvard in 1862, he remained as assistant to Agassiz 
m the Uuseum of Comparative Zoology, for two 
years a position in which he had already served while 
still an undergraduate. During this time he made 


a oomprehanaive study of the radiate animals and 
systematized the dassiflcatioin of the coelenterates. 

In 1861 Vemll was called by Tale to bring to tiliat 
institution the new science of zoology as developed 
by Agassiz and to serve as her first professor of that 
subject This position he held for forty-three yeant, 
until his retirmnent m 1907, at which tune he was 
made professor cmentns. 

When appointed at Tale he was but 26 yean of 
age, having been l>om at Greenwood, Maine, Fdiru- 
ary 9, 1839 It is perhaps needless to state that a 
naturalist of such exceptional ability m his manhood 
exhibited similar talents m his boyhood. At the age 
of thirteen he had learned to recognize the minerals 
and rocks of his native town He later made a col- 
lection of nearly a thousand species of plants, each 
of which he remembered throughout the remainder 
of hiB life, and at seventeen he began a collection 
of the local shells, mseets, amphibia, reptiles, birds 
and mammals, making the identification, when pos- 
sible, with the aid of such few books as were avail- 
able and noting especially the kinds which were dif- 
ferent from any desenbed in his books In this way, 
and wholly without other assistance, he laid a broad 
foundation for the taxonomic studies whidi were to 
constitute his life work These boyhood studies in 
natural history began to bear fnut m the yean 
1862 and 1663 when he published no less than twenty- 
two papers, of which two were on imnerals, one on 
plants, three on corals and their allies, seven on birds, 
four on ammals, three on amphibians and the others 
on general natural history Most of these were brief 
taxonomic papers or lists of species, but one of thmn, 
on the revision of the Polypi of the eastern coast of 
the United States, showed a remaikable comprehen- 
sion of the pnneiples of taxonomy. 

In 1871, when the United States Fish Commission 
inaugurated a comprdienBive survey of the waters 
off the coast of New England with the object of se- 
curing information regarding the environment of the 
commercial fisheries, Vemll was selected as the logi- 
cal person to take charge of the scientific investiga- 
tions. And from that time until 1887 there came 
into his bands an almost contmnal stream of material 
dredgud from the ocean bottom and oontaming a^ 
great number of forms of animal life quite diflerent 
from any that had been previously k^wn These 
were busy years, with nupnerous pubhcations desorib- 
mg the new things that were discovered, and before 
the work was discontinued the Peabody Museum at 
Tale bad become the repository of hundreds of tiM* 
sands of specimens, among them bring several Intn- 
dred species ptenoudy unknown. 

Instead of distributing this mass of material to 
spemalists as is the rule at the jmssetit daji Vsoerill 
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[ cowed «U the grcmps of invertebrates except the 
^ protozoa^ and it was hie intention to atanmanee the 
lesultB of hia eoctenaive atadiea on the tnarine inverte- 
hratee of tlie Nev Eni^and coast by vrituig a mono- 
graph on each group. Several groups were com- 
pleted and pubhflhed, but other manuBcnpte, with 
hundreds of drawings, were left unfinished at the tune 
of his death. 

For his waa the spirit of the pioneer, ever seeking 
new forms of animal life for study, and having ex- 
hausted the more interesting forms from New En- 
gland he next turned his attention to the Bermudas, 
» making three trips to the islands. In 1901*-19Q2 he 
published two volumes, containing not only the results 
of his studies m his special field, but also a brief 
bistoncal survey of the settlement and social colonial 
development of the islands, their physiography and 
geology, and the effects of civilization on the native 
flora and fauna, the whole forming a very compre- 
hensive summary of the natural history of this popu- 
lar \aoation land 

For nearly twenty years after reaching the retiring 
age limit, in 1907, Vernll continued his studies with 
unabated energy, publishing m this pmod a aeries 
of papers which constitute m many respects his most 
important contnbutions to seienee These refiect his 
maturity of judgment and his accumulated knowl- 
edge from BO many years of research 

These works summanze hia knowledge of the corals 
and allied animals, 'the starfishes and allies, and the 
Crustacea, covering more than a thousand pages and 
illustrated by some two hundred plates Some tune 
before his death he had placed in the hands of tlie 
publishers ius most extensive monograph, on the 
Alcyonana, consisting of upwards of a thousand 
pages and 150 plates. There is also awaiting publi- 
cation a report on tbe Crustacea of Connecticut with 
over a hundred plates A more detailed summary of 
his contnbutions to zoology and a condensed Inbli- 
ography of bis publications may be found m the 
Anwncon Jowmol of ffotence. May, 1927 

VerntPs work was continued almost nninterrapt* 
odly until the last ferw weeks of his life. Even at 
the age of eighty-five, still sturdy and vigorous, he 
embarked on a new voyage of disooveiy on Kauai 
Island, m the Hawaiian group, with all the enthu- 
siasm that he had shown when Agassiz sent him to 
Labrador and Anticosti in ius student days. Two 
years spent at that idand, and nearly a thousand 
lets of marine invertefarales were ooUeKsted, including 
numbers of the new species which he waa seeking 
His remarkable vitality, however, was at last ex- 
hausted and after bmtgmg the collection back to 
New Haven he was unable to complete its stody. 
In the antomn of 1926 he left for Califonua to spend 
the wktar with hia son, but he diid a few wedm af^ 


his arrival. He was wiUiin two months of having 
completed his eighty-eighth year 

Hts publications extended over a period of forty- 
four years. Dnnng this long penod of activity be 
published more than 350 papers on geological and 
biological subjects, making known to science more 
than a thousand new species of marine invertebrates, 
and revised the classification of almost every group. 
That be was able to accomplish so much is due not 
only to the very unusual number of years that be 
was able to work, but also to his ability to continue 
tbe most arduous mental tasks for many hours each 
day, with never a thought of recreation and an almost 
incredible minimum of sleep That his diagnoses 
were so accurate and that he could cover so wide a 
field IB due m part to his marvelous memory, he 
seldom forgot anything of importance connected with 
his work and could recall the eharaotenstics of almost 
every one of the thousand animals to which be bad 
given names 

The definition of all the zoological terms m the 1890 
edition of Webster’s International Dictionary were 
prepared by Verrill, and by him the hundreds of 
accompanying illustrations were selected. One can 
hardly open this great volume without havmg before 
his eyes testimony of Yemll’s remarkable breadth of 
scbolarship. 

For forty-five years (1865-1910) he was in charge 
of the zoological collection belonging to Yale Univer- 
sity Through his agency the collections mereased 
from almost nothing to one of the most extensive in 
any university museum m the country 

The honorary degree of M.A was conferred upon 
him by Yale and he waa honored by being appointed 
lecturer at the Lowell Institute in Boston in 1899 
He was a member of the National Academy of Sci- 
ences, for some years president of the Conneoticnt 
Academy of Arts and Sciences, a corresponding mem- 
ber of tbe Society Zoologique de France, a fellow of 
the Amencan Association for the Advancement of 
Science and a member of many learned societies 
From 1869 to 1920 he was associate editor of the 
Afosneon Journal of Setence and he served as pro- 
fessor of comparative anatomy and entomology at 
the Umversity of Wiseonain in 1868-70 and as a 
emmtor of the Boston Society of Natural History 
for some years, in addition to his professoiBhip at 
Yale. 

In 1865 Professor VeztiU married Flora Louisa 
Smith, a sister of the late Professor Sidney 1. Bnuth, 
of Yale. Mrs. Vemll died in 1915 Four of their 
BIX iduldran survive, the two sons being Major Oeoorge 
E. Verrill and Alpbeos Hyatt Ymmll. 

WnnuBTH Cox 
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SCIENTIFIC EVENTS 

AIRPLANE VIEWS OF SOUTHEASTERN 
ALASKA 

In order that the ^^phototopographio’’ vjewa made 
m eotttheastem Alaska lost sommer by the Navy De- 
partment at the request of the Oeologioal Survey may 
be available to the general public at as early a date as 
possible^ arrangements have been recently entered 
into between the Geological Survey of the Interior 
Department and the Forest Service of the Depart- 
ment of Agnculture whereby pnnts of the pictures 
may be obtained at a small price* It should be dis- 
tinctly understood, however, that several pnnts of 
adjacent areas can not be lonied so as to form an 
undistorted mosaic 

Nearly 6,000 sets of exposures were made dunng 
the summer, each consisting of three parts—a central 
picture which represents the ground directly under 
the airplane and two side pictures which represent 
adjoining areas on each side of the central picture 
The central picture is taken with a camera pointed 
vertically downward, and the two side pictures are 
made at the same moment by two supplementary 
cameras directed obliquely to each side and fixed at 
a definite angle to the vertical A set of three pic- 
tures thus taken represents an area of about 11 
square miles when the plane flies at the preferred 
elevation of 10,000 feet, and the whole senes covers 
practically all of southeastern Alaska except Baranof 
and Chichagof Islands 

As rapidly as possible official sets of all the pnnts 
will be made, and one set will be placed on file for 
inspection m the distnct office of the Forest Service 
at Juneau, Alaska, and another in the office of the 
Alaskan branch of the Geological Survey, at Wash- 
ington, D C More than one half of the pnnts have 
now been completed, and it is hoped to have the 
entire set ready by October 1 Orders for pnnts 
may be made by number from these file sets Those 
to whom these file sets are not readily accessible may 
request from the Forest Service, Washington, D C , 
a copy of an index map which shows the location of 
the area covered by each photograph or may forward 
orders specifying the location of the precise tract of 
which photographs are desired, the name of the island 
on which the tract is located, and the suse of the tract 

OCEAN WEATHER CHARTS 

PfiXPARanoK of complete ocean weather charts 
and dependable forecasts every day for the benefit 
of aircraft navigators, as well as masters of water 
craft on the North Atlantic, is a project which the 
United States Weather Bureau hopes to accomplish 
within the near future. 


The tcansatlantie auplane fi^ts have stimidatod 
the Teoaving of ooean weather xeports, eoahliv 
bureau to keep the xeeent Byzd flight weU advised as 
to the windBf storms and iog$ which would be en- 
countered in the crossuig. This service wae made 
possible laigdy by the voluntaxy eooperation of ship- 
masters and of the radio companies, which collected 
tiie ooean weather information twice daily and de- 
livered it to the bureau for ehartmg and analysis 

In future transatlantic flying such voluntary eoopera- 
tion will hardly be as readily forthcoming since the 
novelty of the enterprise will be gone and public Interest 
lets keen Officials of the Weather Bureau are aeeord* 
ingly figuring out what can be done to stimulate Interest 
m ocean weather reports to add to the safety of flying 
and of navigation It is their hope that shipmasters 
will oontinue the work when the present flying season 
is over Nevertheleis, something more permanently de- 
pendable is essential 

That a more complete and extensive organisation "of 
the ship service » necessary is shown by the fact that 
on some days while the fliers were waiting for favorable 
conditions the Weather Bureau did not get a single 
ship report from areas a thousand miles wide in the 
Atlantic Even on May 18, two days before Lindbergh 
made his successful flight, no report was reeeivod from 
any ship between midocean and the Irish Ooast. It 
was not until ho had started that weather reports from 
ships became nearly adequate When Ohamberlin made 
his flight the amount of infonnation coming m was 
more abundant than in any previous period. 

Eventually, when funds and facilities permit, the 
Weather Bureau hopes to get reports twice daily from all 
ships in the Atlantic lanes Such r^rts, sapplementad 
by reports from land stations in this country, Canada, 
Greenland, Iceland and Enrope, would make postible 
the preparation of complete ocean weather ebarts and 
dependable forecasts every di^. 

THE ASTRONOMY AND PHYSICS CLUB OF 
PASADENA 

Thk following 18 the program of the Aatnmomy 
and Physics Club of Pasadena for the last half year: 

January?. Senes Spectra of Boron, Carbon, Nitrogen, 
Oxygen and Fluorine Dr. I B. Bowen. 

14, 21, 28. Statistical Meohanies Dr. B. 0. Tol^ 
man 

February 4, 6 Conference on the Mlchelson Movley Ex* 
periment Dr A. A. Hichelson, Professor 
H. A. Lorents, Professor D. C ICflUr, Pso- 
fesBor E. E. Eedridk, Professor P. B. Rp* 
stein, Dr B. J. Etnnedy. (A eoas^dite 
report of this eonferenee wiU be puEMed 
later) 

11 The Electrostatics of the TtaadCr fltonai 
Dr. A W. Simon, Natioaid Beseerdh Efl&Ma 
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Febniaiy 17^ 18 Tba Ke# Qaantum Mechouios. Dr S 
BokrOdmger, profoMor of mthematicAl 
phyiieis at the ITaiverdty of ZnrJch 
Ifarch 4, The Theory of the Breakdown of Dieiectnce 
ProfeMor A. JoM, of the Physical Technical 
Boentgen Institate of ZAndngrad 
11. Some Gharaetenstics of Solar and Stellar At 
inoQ>bere8 Dr Charles £ 6t John 
Apnl 1 Doublet Separation and Fine Structure of the 
Balmer liluee of Hydrogen Dr Korton A. 
Kent, profeesor of physics^ Boston Univer 
sity 

8 Absolute Intensities of Lines la the Pure Bo 
tation Spectrum of HGl. Dr B M Badger 
18 Newton" Profevor H H Turner^ of On 
ford UniTersity^ England 

" 22 The Scandium Bpectrum Profossor Henry 
Noms Bussell, of Princeton UniTorsity 

" 29 Theory of Precuuon Clocks and other Begenera 
tire Systems Mr V H Benioff 
May 6 On the Theoty of Compton Effect Dr P 8 
Epstein 

" 13 Recent Research in Line and Band Spectra 
Dr L A. Sommer, of the University of 
Gdttingen 

" 20 The Theory of the Davisson Qermor Esperi 
meat Dra C Eekart and F Zwicky 

" 27 The Shift of Spectroscopic lanes with PreH 
sure Mr H D Balusock 

June 3 Some Evidences as to the Ultimate Nature of 
Magnetism T D Yensen Photo electric 
Fatigue F« L Poole 

THE INTERNATIONAL GEODETIC AND 
GEOPHYSICAL UNION 

This list of delegates and guests of the Ainencan 
Qeophysical Union to the third general assembly ot 
the International Geodetic and Qeophysical Union 
which meets at Prague from SeptemW 3 to 10, in- 
cludes* 

Dr liouis A Bauer, director, Department of Terres 
trial Magnetism of the Carnegie Institution of Wash 
iugton, accompanied by Mrs Bauer 

Dr William Bowie, dtief of the division of geodesy 
of the U B. Coast and Geodetic Survey, accompanied 
hy Mrs Bowie and their adult son. 

Dr. J H DeUinger, senior physicist of the radio 
section of Uie U S. Bureau of Standards, accompanied 
hy Mrs. DeUinger 

Commander N. H Beck, chief of the division of 
terrestrial magnetism and seismology, U S Coast and 
Geodetic Surrey. 

Mr^ W. D. Lambert, fnathmBatioia& of the division 
9f geodegff U. S, Coast and Geodetic Survey, aceom 
pAttied by his slater, Miss Mary S. Lambert. 

Dr. B. A. Minilm, director of the Oabfomla Institute 
of Teshudogy, Pasadena 

Dr. jffavty HetUliig Beid, professor of dynamic geol 
«gy of the ^obn* tteplBltii Unlvmlty, Baltimore* 


Professor L C* Gratosi, of the department of gnot' 
ogy, Harvard Umvemfy, Cambndgn, Mass, will ah* 
tend as a guest 

The following resolutions were adopted by the 
American Geophysical Union dunng its eighth a nnu a l 
meeting on April 20* 

Besolittions on Tbans£.stions or Bsmra on Sam* 
HOLoaicAL ImnsBTtaATTONs pxmuBBSD nr me 
JArANESS Lanoitaoic 

(Submitted by Section of Seismology) 

WhereaSf It has become known that the reports of 
much of the selsmological Investigations earned on In 
Japan will hereafter be published in the Japanese lan- 
guage only, and 

Whereoit This procedure is calculated to deprive most 
of the American students in this field of ressarch of 
the advantages of this literature, be it 

BssoZved, That this matter be brought to the atten- 
tion of the National Research Council m the hope that 
the eonneil may provide that this literature be rmdered 
into English, also that provision be made whereby 
mimeographed copies of these translations be supplied 
mvestigators at research institutions gratis and to busi 
ness concerns, insurance companies, and others inter- 
ested at cost, and 

Beaolved, Further, that, sliould such an arrangement 
be feasible, a committee of the Geophysical Union be 
empowered to make a choice of the material to be so 
translated and distributed 

THE BUREAU OP CHEMISTRY AND SOILS 
OF THE U S DEPARTMENT OF 
AGRICULTURE 

Dr Charlss Albert Bbowke, chief of the bureau 
of chemistry of the United States Department of 
Agriculture, has been designated acting chief of the 
new Bureau of Chemistry and Soils, which takes form 
July 1 Dr A G McCall, of the University of 
Maryland, has been selected to head the department 
of soils and will take the place of Professor Milton 
Whitney, who has headed ^is work since its otgam-* 
cation in the department, but who is now obliged, on 
account of ill health, to relinquish exacting adminis- 
trative duties Professor Whitney will devote him- 
self to wnting up results of important investigatLons 
on which he has been ezigaged for many years 

A* G Bioe, assistant to the durf of the Bureau 
of Soils, has been given the same position m the new 
bureau. 

Dr. McCall was a member of the scientifle staff of 
the Bureau of Soils from 1901 to 1004. He left the 
Department of Agncultnre to become assistant pro- 
fessor of agronomy in the Ohio State Umvemty atid 
wae soon made head of that department, holding the 
iKMdtion until 1816 when he became hbad ot the de- 
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partmeot of soils and geology in the Univeruty of 
Maryland. 

Iforyland was the first state to start soil snirey 
woric and the fliNt to complete it. The work was 
started under Professor Milton Whitney and com- 
pleted under Dr McCall 

Dr McCall received his B Be degree from the Ohio 
State University in 1900 and his Ph D from the 
Johns Hopkins in 1916 He is a member of the 
Society of Agronomy, the Amenoan Association for 
the Advancement of Seiencei the Society for the 
Promotion of the Agncnltural Science^ and of many 
other scientific and agneultaral organizations. He 
was executive secretary of the First International 
Congress of Soil Science recently hdd m Washing- 
ton, and has been active in promoting soil scienee as 
a writer and investigator. 

The new Bureau of Chemistry and Soils eombines 
the research divisions of the old Bureau of Chem- 
istry, the Bureau of Soils, and the Fixed Nitrogen 
Research Laboratory The regulatory woik for- 
merly earned on by the Bureau of Chemistry has 
been combined with the regulatory work in the Insec- 
ticide and Fungicide Board and all will he adminis- 
tered in the new Food, Drug and Insecticide Ad- 
ministration 

The Civil Service Commission recently held an 
examination for the position of chief and assistant 
chief of the newly created bureau From the list of 
eligihles the secretary of agriculture expects soon 
to select the permanent head Dr Browne has ex- 
pressed a desire to devote his energies to ohmnioal 
research, but has consented to handle the general 
administrative work temporanly 


SCIENTIFIC NOTES AND NEWS 

Da. Elxakih Hastikos Moose, professor of mathe- 
matics in the University of Chicago, a past president 
of the American Association for the Advancement of 
Science, has received the degree of doctor of science 
from the University of Kansas Northwestern Uni- 
vorsily, where Dr Moore was formerly professor of 
mathematics, also conferred on bun the doctorate of 
science as **9. productive scholar whose publications 
are marked by their originality, finished character and 
far-reaching significance, the recognized leader among 
Amenean mathematicians ’’ 

The University of Mudiigan on the occasion of the 
recent commencement conferred the degree of doctor 
of scietnoc on Dr Alexander Ziwet, for many years 
professor of mathematics m the univeruty and pro- 
fessor emeritus since 1826, and on Dr. Willis Rodney 
Whitney, since 1901 director of the research labora- 
tones of the Oeneial Eleetrie Compai^. 


Da. Jaicbs M, Ainums, professor of mediome in the 
Univeiuty of Pennsylvania, received the degree of 
doctor of science on the occasion of the eommenoament 
exercises of Bowdoin College 

Da. Alexis Casbel, of the Rockefeller Institute for 
Medical Research, has been elected correspondent of 
the Paris Academy of Sciences in the department of 
medicine and surgery 

At Prmcetou University Professor Edwin Grant 
Conklin has been appointed Henry Fairfield Osbom 
research professor of biology ; Professor K. T Comp- 
ton, Cyrus Fogg Brackett research professor of 
physics, and Professor Hugh Scott Taylor, David B 
Jones research professor of chemistry 

Pbofessob F G Dokmakt, professor of general 
chemistry m the University of London, has been 
elected a member of the Royal Acaduny of Sciences 
of Amsterdam, filling the vacancy caused by the death 
of Professor C Golgi, of Pavia. 

The University of Oxford conferred the honorary 
degree of D Sc upon Sir Robert Hadfield, Bart, and 
Dr Richard WiUstatter, professor of cbeimstry in the 
University of Munich, on June 30 

Nature reports that the Senatus Academicus of the 
University of Edinburgh has agreed to offer the de- 
gree of doctor of laws to the following, for confer- 
ment at the special graduation ceremonial on July 20, 
on the occasion of the viut to Edinburgh of the British 
Medical Association * Lord Dawson, of Penn, pbymcian 
in ordinary to His Majesty the Kmg, Dr A, Donald 
(Manchester), Dr C E Douglas (Cupar), Sir 
William Hale- White (London), Mr R G Hugarth 
(Nottingham) , Dr W Hunter (London) , Dr T. H. 
Milroy (Belfast), Sir Berkeley Moyxudian, Bart 
(Leeds) , Sir J H Parsons (London) , Sir Humphry 
Bolleston, Bart (Cambridge), Dr G F. Still (Lon- 
don) ; Mr W. Trotter (Londra) , Sir Almroth Wnght 
(London), Professor Vittono Ascoli, professor of 
dinieal medicine, Rome, M Jules Bordet, director of 
the Pasteur Institute, Brussels; Dr Harvey Cushing, 
professor of surgery, Harvard Univeruty; Dr. C. L. 
Dana, professor of nervous diseases, Comdl Univer- 
sity; Professor Knud Faber, professor of medicine,^ 
Univeruty of Copenhagen; Dr. Jan van der Hoeve, 
professor of ophthalmolog^, Univeruty of Leyden, 
Dr Otto Meyerhoff, professor of physiology, Univ«r« 
sity of Berlin; Dr. Otto Naegeli, professor of msdi- 
cine, University of Zurich; Dr. W. 8. Thayer, pro* 
fessor emeritus of medictne, Jdins Hopkins Uaksr^ 
idty, and M T. M Tnffier, Academy of Medieiii% 
Paris. 

Tm International AnesUieria Beseardh Soriety 
aanted on May 16 to Dr. AnmB. ptwjsapy 
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of physiology, University of Chioago, and T. Bailey 
Carter, D Se , a seroll of reeognition in appreciation 
of ^mentonons researoh in anesthesia and analgesia, 
and for prolonged, nntinng end resoltful experi- 
mental laboratoiy studies of the bioohemisiry and 
pharmophysiopathology of rthylene, as well as snoh 
splendid cooperation of pure with applied soience as 
enabled the surgeons, specialists and anesthetists of 
the Presbyterian Hospital (Chicago) to rapidly estab- 
lish the clinical use of ethylene as a new and valuable 
routine method of anesthesia for the benefit of suffer- 
ing humanity ” 

The Cross of Knight of the Czechoslovak Order of 
the White Ldon, a decoration for citizens of foreign 
states in appreciation of their services rendered on 
behalf of Czechoslovakia, has been awarded to the fol- 
lowing American engineers by the Czeoboalovakian 
Government Professor Joseph W Roe, head of the 
Department of Industrial Engineering, New York 
Univtnrsity , Calvin W. Bice, secretary of the American 
Society of Mechanical Engineers, Alfred D Flinn, 
director of the Engineering Foundation, New York, 
Lawrence W Wallace, executive secretary of the 
American Engineering Council, Washington, H S 
Person, managing director of the Taylor Society, New 
York, and Moms L Cooke, an industnal engineer ot 
Philadelphia* 

Da John Johnston, previously chairman of the 
department of chemistry of Yale University, on July 
1 took up his work as head of the new research de- 
partment of the United States Steel Corporation He 
mtends to spend several months visiting various plants 
and studying metallurgical problems and practices, 
after which he will organize an adequate research 
laboratory It has not yet been determined where it 
will be eaiabbshed. 

P&OVESSOB Akokibald Vxvzan Hill, FB8, who 
recently returned to England after having lectured 
dunng a semester in Cornell University, has been 
Elected honorary fellow of Sling’s College Cambridge 

SiB Ricbabd T. Qlazsbhoox, formerly director of 
the Bntidi National Fhysioal Laboratoiy, has been 
appointed a member of the Advisory Council for 
Scientifte and Industrial Research. 

Dr. Donald B. Van Sltkis, of the Rockefeller In- 
stitute for Medical Research, has been elected presi- 
dent of the Harvey Somcffy tax Ibe ensuing year. 

reoenfly elected officers of the American So- 
ciety ol Plant Physidi^ts for the year 1027-28 are* 
Freridsnl, Charles A. Sholl, v$ee*pr 00 idew$, William 
E. Tctrinji^iam. The eecfetwy^treesttrer, eleeted last 
year for a tem ef two year% is Scott V. Eaton. 


At the annual meeting dunng the last week in June 
of the Society for the Promotion of Engineenng Edu- 
cation at the University of Maine the following officers 
were elected Prestdent, R L. Backott, Pennsylvama 
State College, vtce^^preatdenta, C E Magnusson, Uni- 
versity of Washington, T E French, Ohio State 
University, seeretarp, F L. Bishop, Universiiy of 
Pittsburgh, treasurer, W 0 Wiley, of Messrs. John 
Wiley and Sons. 

Da. Oeoroe K. Burgess, director of the Bureau of 
Standards, was elected president at the twentieth 
National Conference on Weights and Measures held 
at the Bureau of Standards from May 24 to 27. 

Provessob G S. Whitbv, of McGill University, has 
been elected president of the Canadian Institute of 
Chemistry for 1927-8 

Professor Theodore W Richards, of Harvard 
University, and Professor James F Noms, of the 
Massachusetts Institute of Technology, have been ap- 
pointed honorary chairman and honorary vice-chair- 
man, respectively, of the committee in charge of the 
seventy-sixth meeting of the American Chemical 
Society, whuh will be held in September, 1928, at 
SwamptK'ott, Mass, under the auspices of the North- 
eastern Seebon The general chairman is Dr Gus- 
tavus J Esselen, Jr, vice-president of Skinner, 
Sherman and Esselen, Inc, Boston, Mass, and the 
executive secretary is Professor Lester F Hamilton, 
of the Massachusetts Insbtute of Technology 

At the recent Annual Convenbon of the Associabon 
of Cereal Chemists held in Omaha the following 
officers were elected Prestdent, Mr Leslie B Olsen, 
The Internabonal Milling Co , Minneapolis, Miun , 
Vice-president, Mr C E. Mangels, North Dakota Agri- 
cultural College, Fargo, N D , secretary-treasurer, 
Mr R. K Durham, The Rodney Milling Co , Hnntz- 
inger Bldg, Kansas City, Mo.; editor of Cerecd 
Chemistry, Dr C H Bailey, University Farm, St 
Paul, Mum., husmess manager, Mr. C. O Fenan, 
Universify Farm, St Paul, Minn. Mr Boland J 
Clark was appointed by Mx. Olsen as chairman of 
the Association’s Committee on Publicity 

Ax a meebng of the Board of National Research 
FelloWBbips on May 27 and 28, the following addi- 
tional appointments were made Peappovmtmmts: 
Baotenology, Albert Haldane Qee, Botany, R E 
Qirton, L. Joseph Klotz and Lewis E Wehmeyer; 
Psychology, Harry B. De Silva, M F Metfessel, B 
H. Seashore, Zoology, C. Dale Beers, Margaret R. 
Murray, E. A. Swenson and R. L Zwemer. Nets 
AppmanmnUx Botany, James M. Fife, Frederick H 
Vios^ and M. B. Lmfo^; Psychology, C. P. Heinlem 
and Louis William Max; Zoology, F. W. Appel, D. 
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B Bnggs, F J Bnnleji Robert H Lnoe and Jaok 
Sobnlta. 

Dr, P W ZiHMKBMAKf dean of the College of Agri- 
enltnre at the University of Maryland, has accepted 
a position on the staff of the Boyoe Thompson Insti- 
tute for Plant Research at Yonkers, Neir York. He 
vrill have cliarge of the experimental work in vegeta- 
tive propagation Propagation problems have become 
very uigent for Amencan narserymen and hortienl- 
tnrists, especially in view of the quarantine which will 
be m full operation by 1930 

R. H Bell, who has been assistant director of agri- 
cultural extension work at State College, has been 
appointed director of the Bureau of Plant Industry 
in t^te Pennsylvania Department of Agriculture at 
Harrisburg 

Dr. Ralfh C P TRirirr, director of the de- 
partment for the prevention of delinquency of the 
National Committee for Mental Hygiene, has been 
appointed director of the clinic of the Mental Hygiene 
Society of Maryland, to which a grant of $23,000 was 
recently made by the Commonwealth Fund 

Miss Ruth Atwater, who for the last four years 
has had charge of the foods courses at Skidmore Col- 
lege, Saratoga Springs, New York, serving dnnng 
the last year as director of the department of home 
economics, has been appointed director of the Bureau 
of Home Economics of the National Canners Asso- 
ciation 

Dr Cn\aLES Q Abbot left Washington on June 1 
for Mt Wilson, California, where he will continue his 
work on the stellar energy spectra, and on the solar 
cooker He will probably return about October 1 

The Tropual Plant Research Foundation has un- 
dertaken an investigation of the physiology, bark 
anatomy, and latex flow of the sapodilla tree and 
tapping problems connected with the production of 
chick, supported by the Chicle Development Com- 
pany of New York Dr John S Eaxhng, of tlie 
department of botany of Columbia University, is 
leaving for British Honduras to carry on the field 
work 

Professor John W Habshbergeb, professor of 
botany in the University of Pennsylvania, sailed for 
South America on July 2, to conduct botanical 
study on the vegetation of that country He will visit 
the tropical ram forest, the Araucana forest of Bra- 
zil, the pompa of Argentine, the high Andos of Chili, 
the Antarctic forest of soutliern Chili, and on his 
return homeward, attention will be given to the lomas 
of the west coast of Peru 

Dr, 0 A RanNKiNa, pathologist of the United 
Fruit Company, Boston, returned to the United 


States after two and one half years of exjdorwtfam 
in the Philippine Islands, Souihem Asia, Iwdiay 
Indo-Malaysia and Anstralasia rdative to eeeuiri&g 
disease resistant vaneties of bananas 

PROVRSsem Dr. A Fujinaui, of the Kyoto Im- 
penal Univenity, has been appointed as asohaiige 
professor and has left Japan for South Amencs to 
study aamtaiy conditions in Brazil 

Da. Y Sata, formerly president of the Osaka 
Medical College, has been nominated exchange pro- 
fessor to Qexmany, and will give lectures on tuber- 
culosis in several universities there He also oames 
several reds of films produced by the edueation de- 
partment showing ancient Japanese martial arts 

Sib Frxderiok Kenton delivered the Romanes 
lecture of the University of Oxford on June 17 He 
took as hu subject ^'Museums and National Life.'’ 

Dr. J. L Collins, of the division of genetics, Uni- 
versity of California, has returned from Vancouver, 
British Columbia, where he was invited by the Cana- 
dian Society of Technical Agrioultunsts to delivw 
two lectures on Experimental Genetios and Geneties 
in its Relation to Breeding 

Dr John B Beaver, Philaddpbia, was guest of 
honor at the dinner of Medico-Surgical Society of 
New York, on May 21, when he spoke on ^^Preven- 
tive Measures against Gastric incer and Malig- 
nancy/’ 

Dr Charles E St John recently g^ve a leotm 
on ''The Evidence and the Bearing of the Theory of 
General Relativity” at Amherst College, and at Oor- 
ndl University under the Sohiff Foundation He 
also spoke before the Physical Colloquium of Cor- 
nell University on "Some Characteristics of Solar and 
Stellar Atmosphere” 

The fiftieth annual convention of the Pennsyl- 
vania Forestry Association met at West Chester m 
June 28, under the presidency of Dr Henry 8 
Drinker, president-emeritns of Lehigh University. 

Mr. George Eastman, of Rochester, has given 
$1,500,000 to establish a dental dispensary in Lon- 
don, England, which vnll be associated with the 
Royal Free Hospital. It probably will be mudi like 
the Rochester Dental Dispensary, Rochester, N. Y* 
The agreement provides that tibe Bntidi fnenda of 
the project raise funds to defray the ruiminig 
penses of the institution The activities of fbe dbH 
penaary are to be confined to a definite district in 
London which has a populadon of abotit 
mosHy poor and middle dm pemofit. ' V 
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Mb. 3. fmBsews Hoboik and Mr William H 
Mattieson have provided funds for a vorid survey 
of epidamie enoephalitis. With this objeot in view, 
a oommuaion has been appointed oonsisting of Dr 
Haven Emerson, professor of public health adminis- 
tration, Columbia University College of Phyatoians 
and Surgeons, Dr. Fredenok P Oay, professor of 
baetenoJogy, Columbia Univenity CoUege of Phy- 
sicians and Surgeons , Dr. William H. Parit, director, 
bureau of laboratones, New York City Health De- 
partment , Dr Josephine B Neal, director of research. 

A 1,750-ACits forest tract, situated not far from 
Ithaca, has been given to Cornell University by the 
belts of Mathias H Amot, of Elmira. The tract will 
be under the supervision and management of the de- 
partment of forestry of the umversity and will be 
used for purposes of research, demonstratum and in- 
struction The major part of the tract is in Schuyler 
County, although its northern end is in Tompkins 
County it lies in the watershed of the Susquehanna 
River 

A viKZA) meeting of the Southern California Rift 
Club was held on Sunday, May 29, m the Narrows 
of the Cajon Pass between the Ban Gabriel Moun- 
tains on the west and the San Bernardino Mountains 
on the east It was attended by over a hundred mem- 
bers and friends of the club, and was called to order 
by the president^ Dr Levi F Noble, who introduced 
Professor J. P Buwalda, of the California Institute 
of Technology, at Pasadena. Professor Buwalda 
gave a generid account of the great San Andreas 
nft belt, which traverses the pass obliquely from 
west-northwest to east-southeast, and on which a dis- 
placement in the San Francisco region caused the 
earthquake of 1906, he emphasised the numerous 
sub-parallel faults whieh the belt includes m its 
width of a mile or more^ and explained that, in con- 
sequence of complex movements upon them, many 
great slices and slabs of rook, more or less crusted by 
the pressure and fnotion to which they have been 
subjected dunng their displacement, are now found 
m discordant relation to each other and to the 
n>ok on either side of the belt Professor W. M. 
Davis, of Harvard University, next spoke with espe- 
cial regard to the contrast between nfts of the Bsok 
Andreas type, which have nearly rectilinear traces, 
snd on whush movements with a large honsontal 
movement seem to predominate, and nfts of the 
Wasatch type, traces of which show a succession 
^ concave bights separated by cusps and on which 
movements with a laage verti^ ccnuponmit prevail 
^fesior Davis also called attention to the unpois 
tenee of eatablishing monuments on the two sides of 


oerUin rifts at selected points, in order that future 
displacements may be detected After a piomo lunch, 
Dr. Noble led the party up the nearby mountain 
slope, whence the course of the nft for several miles 
m both directjona was pointed out, and where several 
great rock slabs of diverse composition and of large 
displacement in the nft belt were examined. 

T&x first zoological garden for Prague is to be es- 
tablished in Troja, one of the outer suburbs. Plans 
for the completion of the buildings extend over many 
years, but the exhibition of birds and animals is to be 
completed as soon as possible Funds for this enter- 
prise are being obtained partly by the formation of a 
company and partly by state aid The total is esti- 
mated at about 2,000,000 crowns. 

Thb autbonbes of the Province of Saskatchewan 
are making arrangements for the preparation of a 
comprehensive geological air survey of the northern 
part of that province, according to advices to the 
Department of Commerce from Assistant Trade Com- 
missioner W J. Donnelly, at Montreal The project, 
it IS said, will be undertaken for the purpose of deter- 
mining the mineral wealth of the district to be sur- 
veyed and, when the maps are completed, the mineral- 
i7cd areas will be indicated as an aid to prospectors 
interested in that region 

PhiuSidsnt Coounox, by recent executive order, has 
set aside nine tracts of laiid in Alaska as game and 
bird preserves Certain areas along the Alaska Rail- 
road have been set aside as a preserve and breeding 
ground for muskrats and beavers, and a tract of 14 
square miles about the government hotel at Curry, 
Alaska, which is also on the railroad, a refuge for 
protection of wild birds and game and fur-bearing ani- 
mals. In the area at Curry fishing will be regulated 
by the secretary of commerce, and the hunting and 
trapping of birds and game and fur-bearmg animals, 
otiier than brown and gnzdy bears, wolves and wd- 
v^ines, will be permitted only under regulations to bo 
presenbed by the secretary of agriculture, in accord- 
ance with the Alaska game law 

The jeport of the committee presided over by Lord 
Lovat, which was appomted by the British Colomel 
Office Conference to make recommendations m regard 
to the establishment of a Colonial Smentiflc and Re- 
search Service, has been issued. The cost of such a 
service is estimated to be £175,000 a year The com- 
mittee proposes that a council should be set up under 
a chairman appomted by the Secretary of State for 
the Colonies, a director and deputy ditector and tiie 
following members: The director of the Royal Bo- 
tanic Gardens, Eew, the director of the Imperial 
Bumu of Entomology; the dtveotor of the Imperial 
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Bureau of Myeologyi a demist, a represeatative of 
Tofeerinaiy seience, a rapieaeatative of the Impenal 
InafcitQte, a representative of the Colonial Office, and 
a representative of the Empire Marketuofir Board 
The principal functions of the conned would be to ad- 
miniflter a Colonial Agnoultural Research Semee, 
which would include an Empire chain of research sta- 
tions mBintainmg hawm with the Empire Marketing 
Board, the creation of a deanng house of infonnation 
and the organization of a ‘'poor' of scientific wodcers 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Ths Massachusetts Institute of Technology is 
named residuary legatee in the will of Henry P* Tal- 
bot, professor of chemistry, who died on June 18 
Mrs Talbot receivos $20,000, and is to have the in- 
come from the remainder and use of the home at 
273 Otis sheet At her death the trust is to be 
teminated and after $83,000 m pnvate bequests are 
paid the institute is to receive the residue While 
use of the money is not restricted, it is suggested 
that a part or the whole be used to assist junior in- 
structors to attend meetings of societies representing 
thear professions 

Yum XTkivebsitt receives a bequest, said to amount 
to nearly $500,000 under the will of Charles Cole- 
brook Sherman, the income to be paid to Mrs* Sher- 
man until her death or remarriage, when it is to be 
used for the maintenance of a fellowship Mr Sher- 
man also left his library to the university 

An additional gift of $250,000 for the building 
of the George Herbert Jones Chemistry Laboratory 
has been made to the University of Chicago by Mr 
Jones In December Mr Jones gave the university 
$415,000 for the chmnistry building which us to bear 
his name, and hia added gift will make possible a 
larger structure, with consequent extension of facili- 
ties 

Reoboanizatiok of the school of enginecging at 
Oregon State Agncultural College has been effected 
by the board of regents with the establishment of on 
engineering experiment station and additional gradu- 
ate work Dean G A Covell, for thirty-four year*? 
a member of the state college faculty and head of the 
school of engineering since its establishment, has 
been made director of the ezpenment station and 
dean of the graduate work S H Graf, professor 
of mechanics and matetnals, will be associate director 
Harry S Rogers, professor of hydraulics and irriga- 
tion engineemg, fonnerly of the University of Wash- 
ington, but for the last six years a member of the 


Oregon Agrieultoral College sEtaft, has been advanoed 
to the deanship of the undergraduate school. 

At the reoent dedicatory mcearaises of the Mont- 
gomery Ward Memorial Building of Northwestern 
Umversity Medical School, Dr. L. B. Ai^ was m- 
stalled as the first incumbent of the Robert Laughlm 
Rea professorship of anatomy This chair was e»- 
tablished by Mrs Mollie Manlove Rea m memory of 
her distinguished husband, who was held by his eon- 
temporanes as«the foremost anatomical tea<dier of 
hi8 time in the west Dr Sam L Clark, awistant 
professor of histology and neoroanatomy at Wash- 
ington Umversity Medical School, has accepted an 
appointment as assistant profeuor of anatomy 

Db. Ezra J Eaaus, professor of botany m the 
Umversity of Wisconsin, has joined the faculty of 
botany in the Umversity of Chicago 

Da. BuafFOK M Varshst, of the U S Weather 
Bureau, has resigned from the assistant editorship 
of the Monthly Weather Review to accept an asso- 
ciate professorship in geography in the University 
of California at Los Angles. 

Thb department of neuroanatomy and histology 
of the Washington Umversity School of Medicine 
which was established in 1924 has been reunited 
with the department of anatomy, the union to take 
effect during the year 1928 Dr* Robert J Terry, 
professor of anatomy, will be m charge of the reor- 
ganized 

A* S Bebioovitoh, of the University of Leningrad, 
has been appointed umversity lecturer in mathemat- 
ics at the Umversity of Camtadge for three yean. 


DISCUSSION 

THE CHATTANOOGAN AGE OP THE BKi 
STONE GAP SHALE OF SOUTHWESTERN 
VIRGINIA 

Ik 1924^ the writer called attention to the feet 
that the Chattanooga black shale in the type ena, 
Chattanooga and vicimty, Tennessee, is divisible into 
three parts* (1) an upper, thin black shale, (2) a 
central, gray clay shale, and (3) a lower, thiclm bliu^ 
shale The outcrops of the dtele were traced con- 
tinuously to Lafcdlette, Tenueseee, and Cumberland 
Gap, Virgmia-Tennessee, where the tripartite divi- 
sion was again found. Last summsr the writer was 
aUei, through the generosity of a grant from the Smith 
Fund of the University of North Carolina, to trace 
the Chattanooga shale from Cumberland Gap to the 
type locality of the Big Stone Gap shale at 
Stw Gap, Viigtnia. Aa a result of tins stud^ the 
following fada were brought oat: 

lAmer. Jour. SeL (5) 7, 1934, pp. 84-96, 80. 
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(1) Tlie Bii^ Stone Onp diale » a northward esc- 
tension of the Chattanooga dude of the type area. 

(2) The Big Stone Gap shale riiows the same tn* 
partite division aa the Chattanooga shale of the type 
aiea^ except that all three nnits are considerably 
thicker. 

(3) In passing from Lafollette to Big Stone Gap 
the middle gray shale member thickens up^ replacing 
the uppermost part of the undeiiying black shale 
member 

(4) The contact between the lower black ahale and 
the gray shale is not a stratigraphic but an environ- 
mental break since the uppermost part of the lower 
black shale in the south interflngers with the gray 
shale which replaces it to the north. Thus both the 
gray shale and the replaced black shale are of the 
same age, differing only in the conditions of their 
deposition 

(5) The lower black shale thickens by underlap 
m passing to the north, so that the lower black shale 
at Chattanooga is only the uppermost part of the 
lower black ahale member As stated above, this 
uppermost part is of the same age aa the middle gray 
sh^e member in southwestern Virginia. 

(6) In Tennessee an unconformity separates the 
upper black shale from the underlying gray shale 
member This unconformity has not been demon- 
strated m aonthwestem Virgmia. 

The completed study will appear in a later p^per 

J H Swartz 

UvnvxaaxTT or North Carouna 

NOTES ON HSLODBRMA 8USPECTUM AND 
IGUANA TUBERCULATA 

On April 2, 1923, the writer received a poisonous 
lizard, Heloderma $u$pectim, from Wheelock, Robert- 
son County, Texas This village lies in the southeast 
part of the county on no highway and about twdve 
miles from the nearest railroad. This animal had 
been killed by a farmhand as it was crawling about 
on his land, and was brought by a student to the 
department of biology of the Agneultural and 
Mechanical College of Tmcas The finding of this 
roptile in Robertson County so far from its native 
home IS indeed interesting Ditmars,^ Qadow,’ Heg- 
ner,* Horaadaye and Pratt^” limit the diatnbntion 

1 I>itmani, R L., '^BeptUes of the World/' 1922 

>Qadow, R., ^'Amphihia and Bc^rtilia," CSombridge 
Natural Histoy, YtAvaoe 8. 

*Hegner, B. W., ''Oallege Zoology/' mised edHdcm, 
1920. 

< Hbmaday, W. T., "'The American Natuxal History," 
190i. 

H, a, ""Natnul of Vertebtatos of the 
^ited States/^ 1W8. 


of these animals to Anzoxm, New Mexico and north- 
ern Meotioo. Only one other oeoamnee of the Gila 
Monster in Texas is recorded m the htemtuie avail- 
able to the writer Cope* bsta a speeunen tekm at 
Fort McDowell, Texas This single find was referred 
to by Strecker^ who comments somewhat skeptically 
on ihe report and states that he made careful search 
in favorable localities for these reptiles, but failed to 
find them in Texas. Any attempt to explain how 
this lizard found its way to Wheelock, some four or 
five hundred miles from its native haunts, would be 
mere guesswork. 

The writer has lately received from Mr L. T. 
Hunter, county agent, Childress County, Texas, an- 
other most interesting find — the common Iguana, 
Tguena tubereiUata This reptile was killed on a 
roadside near Childress and was sent to the Agri- 
cultural and Mechanical CoU^ of Texas on Decem- 
ber 20, 1926 Childress County lies close to the east- 
ern border of the Panhandle of Texas, touching the 
southwest comer of Oklahoma. This find is even 
more remarkable than the former, smee the iguana 
was much farther from its native home — ^tropioal 
Amenca The specimen measures three feet, nine 
and one half inches m length and apparently is only 
partly grown Oadow states that Iguana tuhereulata 
attains a length of five or six feet Ditmars, Gadow, 
Hcgner and Homaday give the distnbution as Cen- 
tral and South America and the West Indies, where 
it lives in trees. How such a reptile could find its 
way from its tropical and arboreal habitat in the 
jungles to the almost treeless plains of Childress, 
Texas, is an interesting speculation. 

PennotxbF Enolzsh 

Agricultural and Mscbakioal 
College or Texas, 

College Station, Texas 

A PROTEST AGAINST CRYPTIC TITLES AND 
INDIRECT LABELING OF FIGURES 

It is the usual thing to lodge ooraplaints when 
established conventions are violated, but the wnier 
wishes to point out that there are at least two con- 
ventions rdating to form in smentiflo aztudes that 
could be violated with profit. This note sets forth a 
complaint agamst convention. 

Many authors are prone to introduce their worics 
to the scientific world in more or less uncertain terms. 
They handicap them with titles that are often oryp- 
tie in the extreme For example, what does "'A New 
Insect from Utopia" meant Any one who has had 

*Oope, B. D, "The Orocodiliaiu, Lisards and Snakes 
of North America," Report U 8 National Museum, 1898. 

T Strecker, J. K., "BeptUes and Amphlhlaimof Texas," 
1918. 
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«cperieaoe in sfiaemblmg a bibliography of a partion- 
lar field will appreciate this sort of thing A titl6» 
especially of a supposedly scieiitiflo paper, should be 
concise. However, precision or oonoiseness in writ- 
ing a title for a paper should not fall before undue 
brevity The writer certainly would not advocate a 
return to medievalism in such matters; but titles can 
be clear and at the same tune brief With the title 
ated above as a faornble example compare **Muaca 
domwUea, a New Dipteran Insect from Utopia.” A 
good title, then, should be as bnef os possible and 
should convey a definite idea of the contents of the 
subjomed matter, and should always be used with gen- 
eral papers as well as with papers of a taxonomic 
nature. 

Not very long ago a very excellent paper of consid- 
erable length and illustrated by well-drawn figures 
m a half-dozen or more plates came to me. This 
paper was a zoological thesis from one of the major 
universities of the country As it happened to be 
along a line of especial interest to the writer, it was 
read with care. But the ease of reading and the de- 
gree of pleasure and profit enjoyed were seriously 
marred by the fact that the figures on the vanous 
plates wmre labeled with abbreviations and that one 
had to turn to a distant page to find the key to these 
abbreviations. It would have been bad enough had 
the been on 4he page facing the plate, or at the 
bottom of the plate itself Often, to make such a 
bad matter worse, the terms are not alphabetically 
arranged— they may even be omitted by error m some 
oases Needless to say, a study of such plates in- 
volves a great deal of tune, patience, labor and even 
temper In many instances, unless such papers are 
of immediate interest, they go unread m so far as a 
careful exammation of the plates is concerned 

In the plates above mentioned, it was noticed that 
there woidd have been plenty of room to spell the 
labels out m full directly on the face of the plates, 
thus domg away with the necessity for a key, and at 
the same time effecting a saving of labor and space 
m production and a saving of time and labor m the 
ultimate consumption The artistic qualities of the 
drawmgs would not suffer in the least by such a pro- 
cedure, on the other hand, accuracy and availability 
would be greatly enhanced 

The present system of indirect labeling of plates 
IS archaic and absolutely unscientific It should be 
changed to a system of direct labelmg on the figures, 
together with any necessary explanatory matter (not 
a key) on the page facing the plate. Direct labeling 
can easily be carried out in all cases except possibly 
m those rare instances where the details are excep- 
tionally small and numerous In such cases the key 
should face the plate and it should be arranged m 
an alphabetical fashion 


It IS to be hoped that those editms respcmflibte fiwr 
matter of form saoh as the above m seteotiflo semis 
will effect changes looking toward unprovement 

C, T Hxmar 

Dspabtuint or Zoonoer, 

Mills Oollme, OsuraamA 

QUOTATIONS 

Ik Scxkkcs 1 note that attention is agam called 
to the need of indicating m public addresses the be* 
ginning and the dosing of a quotation. The tenns 
‘^quote” and “unquote” are suggested by Mr Arnold. 

Some years ago I knew a very intelligent young 
woman who used to inform us that her “bright say- 
ings”— some of them — ^were not ongmal, by rauing 
both hands above her head with the first and second 
fingers pomting upward Her fingers were her “quo- 
tation marks” and were very easily understood. I 
have many tunes smee thought that some such signs 
or signals would be useful for public spoakets who 
wish to indicate when their quotation ends but do not 
care to say, ^'tbo quotation ends here ” Probably both 
hands are not needed for the signal, but both fbr 
speaker and for audience some conventional sign 
would, it seems to me, be worth adopting 

8 Fbakcis Howabd 

Nobwicr Untvxbsitt 

THE METRIC SYSTEM 

I BEAD With mteiest the letter of H J Page, of 
the Bothamsted Experiment Station, En^^and, in 
501EK0B for June 3, frankly eonfessing the great 
advantages of the Metric System over our stupid 
and macourate Anglo-American system of weights and 
measures, but explainmg his use of the Anglo-Amm- 
can term of “quarter,” dsc, because his paper was 
mtended for the agncnlturists and not for scientists 

I beg leave to commend to him the method adopted 
by the Journal of the American Medical Association 
by which one does not need the searching of diction- 
anes, etc. 

In the text of this admirable Journal all wei|^it8, 
measures, etc , are given in the Metno System foHowed 
immadiatdy m a psxentbesu, by the Anglo-American 
equivalent This is gradnally edatcstuig the public 
to the Metric System. 

I hope and believe that the day of its adoption is 
drawing near. 

W. W. Emw 

Philadxlpbia, Pa. 

QUOTATIONS 

A BRITISH COLONIAL RESEARCH 

Thb report of the Coiamittee on SstoatEb '^8^ 
tteseaTeh Services, which ts pubHriNd (Us 
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maiks an important step forward in the eeientific tue 
of Bntiah Colonial resoureee. The recommendations 
hare been adopted by the Colonial Conference, and 
ideas which have been in the air for some time have 
now become definite proposals There is still, of 
course, a great deal to be done The committee have 
wolfed tinder great presBure, and a further commit- 
tee will have to be set up to work out details The 
colonial governments have to give their consent and 
arrange their contributions to the central pool But 
the main pnnciplea that there should be a chain of 
research stations, like Tnmdad and Amann, through- 
out the Empire, with a central directing council in 
London, controlling a mobile reserve of men of 
science, and that there should be an Impenal Scien- 
tific Service transcending colonial boundaries, have 
been accepted by the spokesmen of flve*and-twenty 
colonial govemmenta 

The presmit plans are only for agricultural re- 
search* Medicine and forestry have been left to the 
recently constituted Medical Research Committee and 
to nesrt year's Empire Forestry Conference But 
thm report has the added interest that its under- 
lying pnnciples apply to all branches of scientific 
work It brings out three points that are very little 
appreciated — how small a sum the colonial govern- 
ments spend at present on agncultural research as 
compared with other governments, how valuable the 
trade of the colonies is to Great Britain, and how 
closely the prosperity of that trade is dependent 
upon agnoultoial progress It ss perhaps not sur- 
prising to hear that the United States already spends 
on agneultural research over $21,000,000 a year, and 
that the figure is growing. It is more surprising to 
loam that, though entomology is one of the most im- 
portant and most highly orgaxused branches of science 
m the colonies, their combined expenditure on it is 
little more than half Uie £100,000 a year that the gov- 
ernment of Egypt spends. Henerforth it is pro- 
posed that the Impenal government and the colonial 
governments between them shall find £175,000 a year 
for agneultural leeeareb. That » oonsiderably more 
than is bang spent in nnooordinated ways to-day 
But the Empire Marketuig Board has an appropria- 
tion for research, and the money found by the Im- 
penal government is liktiy to prove an excellent in- 
vestment for the taxpayers at home. The comple- 
mentary eharseter of the trade between Great Britain 
■'Ad the Crown eolonies makes an increase in their 
purohasiiig power paztiealarly advaniageoue to in- 
duahy here. On other hand the eolomal govem- 
^iMts stand to gain mit of all propmpfcion to thor 
lor, while these ooiitnlHltionB will be 
m timir the aervieee they wiH reoeive 


will be linuted only by their needs and by the re- 
sources of the whole system They wiU be able to 
command first-rate men of science without having to 
find their salaries, because, if the conditions of service 
envisaged by the committee are created, the vaned 
and well-rewarded career which the Colonial Agri- 
cnltnral Research Service will offer will enable it to 
attract tbe finest talent The advantage will be great- 
est to the poorest colonies, for there is no natural 
connection between a colony’s financial strength and 
the urgency of its need for scientific help More- 
over work well done in one colony is more often than 
not of value to other colonies, and the arrangemoits 
for more efficient intelligaiee service will make this 
more than ever obvious Thus both m the science of 
soils and in plant genetics — ^^where^” says the com- 
mittee, “no organisation of any kind at present ex- 
ists”— -the gam of one colony is likely to prove the 
gam of all For this reason, if for no others, the 
proposals are plainly of interest to those Dominion 
governments who have similar questions of their own ; 
and there is every reason for believing that what is 
now bang set on foot for the Crown eolonies will 
come in time to cover the whole Empire — The Iion- 
don Ttmee 

SCIENTIFIC BOOKS 

A Bibliography of Amenoan Natural Statory^ The 
Pioneer Century, 1769^1865 By Mix MsiitXi 
Vol II Brooklyn, The Premier Publishmg Com- 
pany, XII + 741 pp 

This, the second volume of Mr. Max Meisel’s u- 
terestmg and valuable contributions to the bibliogra- 
phy of the natural sciences m the United States, is 
in reality a history of the nse and development of 
the biological sciences in the first half of the last cen- 
tury in this country It indudes also the earth 
sciences and the exploring expeditions which werre 
often concerned with technical soioitifie matters as 
well as with geographical and military or naval 
affairs. The multiplication of oigamsattons, such 
as scientific societies and academies, and of various 
enterprises, such as museums, botanical and soologiesl 
gardens, institutes, state surveys, and exploring ex- 
pedrtions, was remaikabla m the various parts of 
tbe United States from 1800 to 1844. Whereas, from 
1769 to 1800 only ten such enterprises were founded, 
in the period from 1800 to 1844 one hundred and 
twenty were started on their cazeer Of these, six- 
tseu were U S. Gtovemment Exploring Expedihons. 
State geological and natural hist^ surveys foUowad 
with the rise of state conaeioosness. The first state 
gsologieal survey was that estatdiriied m North Gaecn 
line in 1828. Othor states followed m rapid sue- 
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oMion, South Caroluia in 1824, IfasBaehuaetts ut 
1880| Tennessee in 1831, Maryland m 1833, Connee- 
tiont, New Jersey and Vixipima m 1835, Georgia, 
Maine, New York and Pennsylvania m 1836, Dela- 
ware, Indiana, Michigan and Ohio in 1837, Rhode 
Island in 1838, New Hampshire, Iowa, Illinois and 
Wisconsin in 1839, and Vermont in 1844 Three 
botanical gardens were opened in the first deeade of 
the last oentnry. The major line of activity was, 
however, very largely the formation of local scien- 
tific societies, academies, institutes and museums 
These were the natural outgrowth of local enterpnse 
and ambition and were obviously the most practical 
type in a period when travel was both expensive and 
time-consuming. 

While there are these marked developments of 
state and local enterprises, there is at the same time 
a noticeable absence of federal activities, aside from 
exploring expeditions which usually utilized the fed- 
eral army or navy personnel and guidance, and of 
national societies Two notable exceptions to this 
arc the American Philosophical Society (1769) and 
the Amencan Academy of Arts and Sciences (1780) 

Tn the period from 1769 to 1844, and mainly afto 
1800, no less than 65 societies, lyoeums, institutes, 
and the like, with state, county, mty, or institutional 
designations in thmr names, were formed Many of 
these were short-lived, a few now continue to func- 
tion abreast of the times, and a number of others 
seem to have acquired the status of ancient and hon- 
orable desuetude The close of this period saw the 
dawn of national solidarity in scientific matters with 
the formation of the Association of Amencan Geolo- 
gists and Naturalists (1840), out of which grew the 
Amencan Association for the Advancement of 
Science and the National Institution for the Promo- 
tion of Science (1840), the predecessor of the Smith- 
soniim Institution 

Scientific journals and publishing enterpnses also 
multiplied in this period Fourteen such senals, not 
professedly attach^ to institutions, were establidied 
between 1800 and 1844 Of these all but one, The 
Amencan Journal of Science, have vamshed, often 
after a bnef career They lacked the environing con- 
ditions and institutional continuity to enable them 
to survive in the struggle for pabulum and patronage. 

The bibliographer and librarian will find in this 
volume a valuable record of the fugitive publications 
of the early expeditions, the state surveys and the 
ephemeral societies and lyceums which sprang up 
throughout the Republic in its early days from Port- 
land to Little Rock The mvestigator will find here 
accurate citations of all papem on subjects in natural 
history in practically all of the senals issued by the 
seientiflo agencies in the TImted States published pnor 


to 1845. The historian of this adentifle age will find 
here, m so far as names and tiths can eoepnss it, an 
epitome of the pioneer days of Amencan oeienee. 

ChartjM a, Eafom 

UNivEaBrrr or Oauefobnu 


SPECIAL ARTICLES 

EFFECT OF SHORT ALTERNATING PE- 
RIODS OF LIGHT AND DARKNESS 
ON PLANT GROWTH 

Ik earlier papers datmg from 1920, it has been 
shown that the relative length of the ^y and night 
may profoundly affect the course of development of 
plants With many species flowenng and finuting 
may be hastened or retarded by appropriate legala- 
tion of the daily period of lUumination. In eome 
plants flowenng is favored by relativdy diort days, 
while in others reproductive activity ^ induced by 
long days Thus it was found that plants nonnally 
flowenng dunng the fall or wmter may be readily 
caused to flower in midsummer by excluding the early 
morning or late afternoon light for a few hours each 
day. When, however, these plants were darkened for 
a like number of hours during the middle of the day 
tile vegetative period was not matenally ahortoaed. 
In this respect the plants behaved about the as 
if they had remained m the light throughout the day. 
It appears that with the same total number of hours 
of daily illumination two shorter periods of light do 
not produce the same effect aa a single unmterrupted 
light penod. The view has been previously expressed 
that the length of day effect is not due simply to the 
total quantity of ligM energy reomved by the plant 
and additional evidence m support of tUs view is 
seen in the results of recent expenments having to 
do with the response of plants to vaziatioas in the 
distnbution of a given number of hours of illumiimi* 
tion through the 24-hoar penod Considerable woric 
will be required to complete these studies but it seems 
desirable to report bnefiy at this time some of ibe 
results thus far obtained It has been previously 
shown that m June plantings of tiie Biloxi vsridy 
of soybeans the normal vegetative penod at Washings 
ton 18 80 to 90 days while exposure to a daytifldrt 
penod of 8 to 12 hours may induce flowwing in 20 
to 25 days Similar plantings were darkened daily 
from 10 a m to noon and from 2 to 4 p. tm As 
compared with the full la^b of day of summer tUs 
treatment not only failed to hasten flowenng but ae- 
tnally ddayed it by two we^ On the eOm iMod^ 
when these and other plants of siinilar bshaeiog 
exposed to the full da^iight period, hut oo idtsni# 
days only, the vegetative period was matsri^ll 
shortened, altbougli not to tiis extent effeefeed W 4 
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short daily ttloiinnafaaa panod Expanments were 
next ondeitaken with nnifom, relatively short alter- 
nating penods of light and darfcnessy using for the 
piupose light-pxoot eompartments, with 1,000- 
watt Maxda lamps as the light sonroe Excess radiant 
heat eneigy frcmi the lamps was prevented from 
reaching the plants by interposing a 2-ineh screen of 
rapidly flowing clear water Light intensities of 
2,00(1-4,000 foot candles at normal temperatures were 
thus provided Special timing devices were used for 
automatically taming the lights on and off at the 
proper mtervals As a standard of comparison for 
the shorter mtervals, 12 hours of tllnnunation alter- 
nating with 12 hours of darkening was used and m 
some instances continuous illumination also was «n- 
ployed. In addition to Biloxi soybeans, the Mandann 
which readily flowers m the long days of June (at 
Washington) and the Peking variety, normally flow- 
enng under a somewhat shorter day, were included 
m the tests With a 6-hour alternation of light and 
darkness the vegetative period of Mandarin was in- 
creased from 22 days (12-hoar controls) to 34 days 
and the height was increased from 25 inches to 45 
mebes Neither the Peking nor the Biloxi showed 
flower buds at the end of 61 days although their re- 
spective heights were 42 and 40 mches. The 12-hour 
controls flowered in 23 and 43 days, respectively, and 
their heights were 29 and 61 inches In Bndbeckia 
bicolor, a plant m which flowermg is favored by very 
long days, the vegetative period was reduced from 
45 days to 37 days by the ^honr alternation and the 
number of blossoms was considerably increased al- 
though the average sixe of the bloaaoms was reduced 
In these testa the mean daily temperature ranged 
from GQ** to 72^, with extreme doily ranges seldom 
departmg from the mean by more than 5 degrees and 
without important differences between the two com- 
partments. With a 4-hoar alternation of light and 
darkness Mandarin and Peking soybeans gave similar 
raults. Expanments were then made with altemat- 
uig light and darkness intervals of 1 hour, 1 minute, 
and 15 seconds, respeotividy. In several testa runnmg 
from 36 to 53 days the Mandann flowered after con- 
siderable delay under the 1-hour alternation, as 
measured hy the vegetative period under the 12-hour 
interval, bat failed to flower under the two shorter 
intervals. Bdoxi soybeans failed to flower under any 
nf the diort alteruationfi In contrast with the effect 
0^ soybesns, reproductive activity was materially 
liastened m Budboekia bioolor by the diort alterna- 
tions of light and darkness. Horoover, the vegetative 
was tHwxi the same as under eontmuous illu- 
^etion. In one test the vegetottre period under 
tile dwat sdiarnaltlonB and under eontmuous light 
from 91 to 97 days, ai compared with 66 days 


under the 12**honr alternation The average height 
of the plants was 40 inches under continuous illunun- 
ation and 20 mches under each of the light-darkness 
alternations. Summing up, it is apparent tiiat with 
the plants in which flowering is favored by short days 
as well as with those in which the opposite is true, 
the general ^ect of the relatively short altemahons 
of light and darkness on reproductive activity is much 
the same as that produced by long days or eontmnoua 
illumination There is no suggestion of a short-day 
effect However, the short bght-darkness alternations 
may bnng about more or less senous nutritional dis- 
turbaneea wd growth relations ore maricedly affected 
A striking feature of these tests with soybeans sad 
Budbeekia and with CoBmos 8ulphureu$ has been the 
chlorotic, weak, spindling type of growth produced 
by the short light-daxkness alternations, which is 
especially marked under the 1-mmute interval These 
effects seem to mcrease with decrease in the duraticm 
of the alternation until a climax is reached with the 
1-minnte mterval Cunously enough, the type of 
growth IB much improved again with the Ib-seoond 
mterval. Evidently, assimilation and other funehona 
may be much disturbed under idatively short altor- 
nations of light and darkness. In this conneotionL it 
18 of interest to note that Warburg (Biochem. Zeit- 
schr, V 100, 1919, p 230-4270), workmg with 
Chlordla under very short lUuimnation intervals, did 
not obtam the normal average rate of assimilation 
found for continuous illummation till the alternations 
were reduced to a length of about 004 second. Under 
the 1-mmute mterval m our tests with soybeans leaf 
development was poor, the leaves bemg reduced in 
sise, chlorotic and showing large splotebes of dead 
tissue The stems were slender and weak. Cosmos 
showed much the same characteristics m leaf and 
stem. Larger plants of Rudbeekia showed somewhat 
leas leaf injury but small seedlmgs were unable to 
survive at all under the 1-minute interval. Taking 
100 to represent the average dry weight of the above- 
ground parts of Rudbeekia under the 1-mmute mter- 
val, in a typical case, the corresponding values for 
the Ifl-seconds, 1-hour and 12-hour mtervals were 
150, 175, and 250, respectively Similarly, with 100 
as the dry weight of tops produced by Biloxi soy- 
beans at the end of 21 days under the 1-minnte m- 
terval, the oorrespondmg values for the other inter- 
vals were 190, 280, 280, respectively, and 310 fbr 
continuous illummation. Similar, tltough somewhat 
larger, differences under the different exposures were 
obtained with Cosmos. Interesting contrasts in rda- 
tive growth of root and top were shown by the soy- 
beans and cosmos under the different light exposures. 
In the soybeans root development was vmy poor 
undffi tiie l-minute and IS-seconds exposures, the 
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xmtlo of root to top being 1:7. On the other band, 
the dry weight of roots produced by coavos under 
these intervals greatly exceeded that of the tojis, the 
proportion being 1.3-4. Under the other exposures 
the ratio of root to tops remained nearly constant 
and was about the same for both plants^ namely, 
1 3 (MO. The combined dry weight of root and 
tops of cosmos was the same for all alternations of 
light and darkness and alightiy less than half of that 
produced under continuous illumination. With the 
soybeans this relation did not hold, the combined dry 
weight produced under eontinuous illumination being 
only slightly greater than that under the 12-hoar and 
1-houT alternations while the combined weight under 
the 1-minute alternations was relatively quite small. 
The effect on the growth and nutrition of the plant, 
at least in some particulars, suggests that commonly 
produced by weak light, although the leaf mjury pos- 
sibly could be considered as mdicating excess illn- 
mmation There seems to be no feature resembling 
the typical short-day effect except possibly that on 
root growth in cosmos These tests are bemg further 
daborated and it will be of interest to study the 
effects of various other alternations with both equal 
and nneqnal durations of the light and darkness 
intervals. 

W W Gabkes 
H A Allaio) 

Bttekai; of Plant IicDUSTBr, 

XT B Dkpabthknt of Acugultuxb 

IRON ORGANISMS 

Dicing the last two years we have endeavored to 
investigate iron organisms of the Galhonella group 
(Toxothnx, Spirophyllum, etc ) 

In the course of the work it became clear that a 
medium consisting of tap water (pH = 7 6) and iron 
filings was beneficial u> their growth 

The air carries, as spores or cysts, many iron or- 
ganisms This was demonstrated by sncking outside 
air through sterile culture fiasks Within five days 
cultures appeared, among which the cunous Toxo- 
thnx, descnbed by Mohsch^ from Japan, was con- 
spicuous 

The natural occurrence of iron organisms around 
Stanford University seems to be related to aeration 
of deep waters, eitlier through cracks in a reservoir 
dam or from deep w^s and springs In the former 
case aeration of the hydrotroihte black mud, con- 
taining large amounts of (PeS), (HgO), causes a 
formation of H^S, while the oxidation of ferrous non 
goes parallel with a noticeable acidification of the 
aerated water (pH changes from 70-63), 

iMolisch, H, Bep Imp. Tohoku Univ Japan Benes 
1 S, 1025. 


The reaetiotts involved are either 

4PeCO, + 6H,0 + O, « 4Pe(OH)* + 400, 

4Pe(HCO,), + 2H,0 + 0, = 4Pe(OH), + 800, 

As soon as the pH drops below 7 the blade ane^ 
pended hydrated pyiitite will begin to decompose. 

It was at first thought that this fkitly acid ffiedimn 
constituted the normal environment for the organ- 
isms This view seemed to denve support from the 
observation that becomes solnble at pH <5 

while Fe^ becomes soluble around pH <6*2. This 
fact was checked with vanons organic and inorganic 
salts with fairly consistent results The availabibty 
of Fe^*^ for the alleged autotrophonts would be of 
course greater at a lower pH 

However, cultures were very successful up to 
pH = 9 2 with an optimum activity around pH » 6.0 
Here less than one part of Fe^ in 5 x water was 
present, as cheeked by colonmetnc determination 
Therefore, if the organism is able to use iron m its 
metabolism, it has to lower the pH locally so os to 
make it soluble. 

A senes of experiments was earned out in which 
the increase in weight of infected and stenle iron 
media (c.p iron filings, Cu-free, in tapwater) was 
established It appeared that no acceleration of the 
oxidation in the infected media oonld be observed in 
an eighteen-day run, although cultures developed nor- 
mally Our nuoroscopio findings check Cholodny’s 
work * We observed, however, that the terminal or- 
ganism may swarm, sometimes over a rather burge 
area. It will settle down and begin to form a new 
stalk, which may be indqiendent or become attached 
to the old stalk when the excreted mass increases. 
The terminal oiganisms are very small (8x3p) 
Directly below the terminal cell the stalk u non- 
incmstated Incrustation starts m patches, hardly 
ever gradual 

Both Molisch and Cholodny deny the presence of 
a core in the sheath and claim that the entire Qallio- 
n^a IS soluble in ^^dilute*’ acids Unfoitunatdy, the 
H+ concentration of their solutions is not mentioned 
in their papers. 

It was soon found that by using varums adds of a 
pH close to 5 (acetic, lactic, eitnc, butync, taitetm) 
the sheath will dissolve, leaving a thin glistening oora 
We bdieve that Cbolodny*s oompanson of the Gallio- 
ndla group with certain flag^lates (Anthophyia, 
Pha/anstenum, Spongomonas, Bhipidodandnon) is s 
significant one 

WXLLIAK J. UsmUXf 
L. BAAs-Bacoom 

Btakfoid Ukxvbusitt, 

Oaufoskia 

» Cholodny, N., Die Eisenbakteiiea. Jeaa. 

Fischer, 1286. ^ , 



jDiiV 8| IMT} 


8CISNCS 


4S 


THE IOWA ACADEMY OF SCIENCE 

The forty^fitsfc annual meeting of the Iowa Acad- 
emy of Science was held with tlie State Univeraity 
of Iowa, at Iowa City on May 6 and 7, 1927, witii 
253 members and visitors in registered attendance 
Special features of the general meeting were 
the president’s address, ^‘The Evolution of an Idea,” 
by ]^an G E. Seashore, in which he traced the idea 
tliat a speetilc trait can be measured quantitatively , ^ 
**New Interpretations of Qlaeial Deposits m Iowa,” 
by Dean Qeoige F Kay, dealing with the present 
status of the Iowan drift problem ; ''The Rise of Sap 
m Plants,” by Professor A L Bakke , and the annual 
Friday evening lecture by Professor E C Stakman 
of the University of Mmnesota on ^^Racial Speciali- 
zation of Pathogenic Fungi” 

The reports of the standing committees on conser- 
vation and publicity in high schools concerning re- 
search careers m science were especially timely and 
thorough 

President D W Morehouse, of Drake University, 
was awarded a grant from the Academy Research 
Fund' of $200, or as much thereof as may be neces- 
sary, for the mvestigation of a nebula (dark) in 
Cygnus 

The officers and section chairmen for the forthcom- 
ing year are as follows 

Officers 

President — L D Weld, Cedar Rapids 
F, Kay, Iowa City. 

Seeretarjh^P 8. Helmlck, Des Momes 
Treosttrer— A O Thomas, Iowa City 
»dt«otwO, H Coleman, Iowa City 
Amertcan Assoetaiion for the Advancement of Science 
^epre8entatU}es — W. MoTehouse, Dee Moines; and 
C E fleashore, Iowa City 

Section Chairmea 

Bacteriology — 0 H, Workman, Ames 
Botany— B. A, French, Dubuque. 

Chemistry— N. O. Taylor, Iowa City. 

Geology— F A. Wilder, Grinnell. 

Mathematics — Eoseoe Woods, Iowa City 
Phynes— J A Eldridge, Iowa City. 

Psychology— E. Evans, Ames. 

Zoology— H W Norris, Grinnell. 

The Academy convened in nine different sections 
for the presmitatlon of 178 papers of special inter- 
Reports from these special seetions, prepared 
^7 the retimiig section chairmen, follow: 

^ This fund U made posidble by the AmeHoan Asso 
•latioa for toe Advaneemest of Seieaee refimd of 60 
for each Xowm Acadmuy-Ameriesa Association for 
the AdvaaoiMmiBt «f Skdenee msmber^ 


Baotssbiologt 

{By Jack J* Htnman, Jr,, lovoa Ctty) 

The address of the retiring section chairman con- 
cerned the development of onr present ideas for the 
measurement of the quality of water. The outstand- 
ing paper of the session was probably that by Dean 
R L Buchanan, of Ames, entitled, ^'Common erron 
m the application of physico-chemical concepts to 
the physiology of bacteria” Other important dis- 
cussions were on the bactenal blackening of canned 
vegetables by C H Werkman and Hden J Weaver, 
the germicidal efficiency of alkaline washes used in 
cleaning beverage bottles by Max Levine, J, H. 
Buchanan, Grace Lease and E E Peterson, and on 
soil bacteriology by L W Erdman, B H Walker 
and Harry Humfield Medical phases of work were 
the subjects of papers by C S Lintou who discussed 
the detection of trichina, and by H D Palmer who 
described two cases of mycotic mfection which had 
come under his observation 

Botant 

{By G W Wilson, Fayette) 

The program of the botanical section was varied 
and of exceptional interest Castetter continued his 
reports on the germmation of cucurbit pollen, Bakke 
compared inhibition in sweet and fidid com, and the 
synthesis of amino acids m plants was presented by 
Loehwmg Wylie continued his studies on cicitari- 
/ation of loaves, and leaf fall in Populus was studied 
by Marts. 

Ecological papers were presented by Pammel, 
Shunek and Miss Hayden, Miss Blagg gave a pre- 
limmary list of Mosses of Iowa, Prescott a similar 
list of Algae, and Martin presented studies on vari- 
ous fungi. 

Chemistry— Inobganto and Physical 
{By Jacob Comog, Iowa City) 

The most novel research among the thirty reported 
at the Inorganic and Physical Chemistry Section was 
by Poulter and Frazer In this investigation they 
allowed aino to come in contact with sulphuric acid 
under a pressure of 16,000 asmoapherea and obtained 
hydrogen sulphide as one of the end products 

Organic Chemistry 
{By Senry Oilman, Amec) 

G« H. Coleman and D. Craig obtained mtTogen, 
Bimnonium ohlonde, bensalaoetophenone diehlonde 
and a C-diloro-K'-di-ohloroamiiio ketone from tlie 
reaetum between nitrogmi tnehloride with benzalioe- 
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topbenone. G H Coleman and C B Houser ob- 
tained primary amines in yields up to 90 per eent. 
(with bensylmagnesium ohlonde) in the reaction 
between monochlorumine and Gngnard reagents L 
C Baiford and W C Stoeaser prepared the 2- and 
6-monobromo and 2, 5- and 5, 6-dibromo vanillins 
and investigated their chemical behavior. L C Bai- 
ford and G Thiessen reported on the effect of sub- 
stituents in the formation and the reactions of cer- 
tain ethers, particularly diphenyl ether H Gilman 
and J Robinson have prepared a number of organo- 
lead compounds that are being tested in connection 
with cancer, anti-knock compounds and m some plant 
diseases. H Gilman, J E Kirby, B £ FothergiU 
and S A Hams reported on some abnormal reactions 
of OTganomagnesium halides, particularly bensyl-, 
cmnamyl- and related organomagesmm halides, and 
the unique reactions of nitro compounds, like o-nitro- 
benzaldehyde, towards the Grignard reagent 

Gboix)ot 

{By A C Tester, Iowa City) 

Eighteen papers were presented by thirteen differ- 
ent members of the Geology section Two new ideas, 
outstanding in their general interest, were suggested 
W H Norton presented evidence derived from a 
study of well cuttings which indioates that a gyp- 
siferous, saline senes of Silunan age underlies much 
of southern and western Iowa. Those beds occupy 
the same relative position as the Niagaran dolomites 
which outcrop in northeastern Iowa A. C Tester be- 
lieves the late Comanehean seas covered western Iowa, 
for much fossil material of a friable nature has been 
found m the glacial drift and certain stratigraphic 
evidences warrant this conclusion 

MarHXKATXCS 

(By J F. EeiUy, Iowa City, Secretary) 

The sixteenth regular meeting of the Iowa section 
of the Mathematical Association of America was held 
m conjunction with the annual meeting of the Iowa 
Academy of Science at Iowa City on May 6 and 7 
The attendance was forty A program of nine papers 
was presented, and in addition two addresses, one by 
the retmng chairman, Professor J V McKelvey, 
Iowa State College, on "Discontmuities and Prere- 
quisites/’ the other by Professor Dunham Jackson 
University of Minnesota, on **Tngonom6tnc Interpo- 
lation ” Professor Jackson was present by invitation 
Officers in addition to the section chairman were 
elected for the coming year as follows V%ee~ehatrman, 
Professor E E« Moots, Cornell College , secretary, 
Professor J F Reilly, University of Iowa. 


PBT8IC8 

(By M E. Gfober, C*ty) 

The attendance at the Physics seotum was nnusaally 
large, and some 28 papers were presented, covering 
special fields of pore physics, and the pedagogy of the 
subject The physics section dinner was well at- 
tended, and immediately followizig this an iniereating 
address on ’^The Applications of Ultra-Violet Light” 
was given by Professor J W Woodrow, of Ames 
The report of the Committee on Research was pre- 
sented by Professor G W Stewart, of the Univer- 
sity of Iowa 

PSTCHOLOGT 

(By C A Backmufk, Iowa Gtty) 

The Psychology section was attended by about 
thirty-five psychologists of the state and by about an 
equal number of visitors outside of this group 
Seventeen papers were read catering on the foUow- 
ing problems pitch perception m singing and 
speaking, pitch perception of beating intertones, the 
vocal mechanism, sound localisation, description and 
objective record of emotions; vuual ‘‘punning” in 
relation to Gestalt, visual perception of distance 
among young children, the optimal tempo in the 
rhythms of walking, running and dipping, muscular 
tonus of stutterers; psyobo-physiological measure- 
ments of college athletes, a rating scale for the social 
behavior in young children, aptitude tests for college 
physics, the improvement of teaching psychology in 
elementary classes, and the study habits of college 
students There was considerable discussion of most 
of these papers 

Zooloot 

(By L 8 Ross, Des Motnes) 

Twenty-eight papers, of which a tew were read by 
title, were presented before the Zoology section Of 
these, twelve were on physiological subjects, anatomy 
and entomology had four titles each, ecology and pxo- 
tosoology three each; and ornithology and pathology 
one each One fact presented that was a surpnw to 
the members is that bank swallows may have a varia- 
tion of sixteen or eighteen degrees F m temperatures, 
the nestlings varying even to a greater extent. An- 
other paper directed attention to an error that 
appears in certain laboratory manuals relative to 
the innervation of the ampullae of Lormuum of the 
spiny dogfish. On the whole the meeting of ^ eec* 
tion was as interasting as any in recent yeart* 

P. S. HsLiaoK, 
SeereUteyo 
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PUBLIC HEALTH PROGRESS AND 
RACE PROGRESS— ARE THEY 
INCOMPATIBLE?^ 

The public healtlt workers, the social workers, the 
fivilirers, we are told, are corrupting: the race, are 
destroying the rote Bv protecting us from our ene- 
mies, the bacteria and the viru«ies, by removing the 
sources of disease, by show^ing us how to avoid un- 
iavorable cwiditions and to hnd favorable ones, in 
short, by bringing us and our cnviromnent mto har- 
mony, they are piomoting the survival of the unfit, 
they are progressively filling the race with the weak 
and the degenerate who must hand on their weakness 
and degenerai v to their descendants This should all 
be stopped In dealing with the delicate and ailing, 
our motto sliould be Treat 'em rough! — Let the en- 
vironment kill them That's what will produce a 
stiong rare, u fit lace 

To one who has spent his life studying the niiiium- 
bered devices by which organisms of all sorts protect 
themselves liom their enemies, who sees that their 
daily, then hourly occupation is tlie seeking of fa- 
vorable conditions and tlie avoiding of unfavorable 
ones — to Mich an observer this proposal comes as a 
paradoxical surprise The public health worker, the 
social worker, is not alone m this nefaiious business 
of adjusting the organism to the environment, every- 
body’s douig it And by everybody I mean our 
brothers, the birds and beasts, our eousins, the insects 
and worms and plants, I mean all oiganisms We 
ourselveR have been doing this sort of thing tor a hun- 
dred million years It’s going to be a hard habit to 
break, if we must break it 

And as we look at it, the difficulties become greater 
All organisms are fotced to defend themselves in all 
sorts of wavB against other organisms that seek to 
destroy them, against bears and beetles as well as 
against bacteria All organisms must proU'ct them- 
selves agauist the injunoub forces of nature, against 
heat and cold and wind and wot, against starvation 
and against over-eating, against unfit food and dniik, 
againat bumps and bruises and broken bones , against 
plagues and poisons That’s what life is a struggle 
for existence If any organism ceased this struggle, 
ceased to select its environment, ceased to prot-ect 
itsdf — its kind would become extinct in a generation 

3^ Address at the twenty third annual meeting of the 
National Tuberculosis Association at Indianapolis, May 
24, 1927. 
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So it IS with man, with bird, with fish, with worm, 
with protozoan, with plant 

We can't therefore hew to the line in this matter, 
we can't stop tins whole business of adjusting our- 
selves to our environment Tf there is anything at all 
in this proposal, it must be something VQr> special 
Are there limitations that nwist be placed on this pro- 
tective struggle ^ Are there certain methods ol pro- 
tection that organisms must not employ , methods that 
overshoot themselves and fall on the other side, meth- 
ods that lend to degeneration and destruction instead 
of to the survival and prosperity that the> ore trying 
lor? Are the methods of the pubbe health worker of 
this sort? Or are theie certain junctures m evolution 
when this protet»tive work must stop, on pain of de- 
feating its own aim T How shall we know those junc- 
tures? Has man reached one of them now? After 
unnumbered ages of striving for environmental ad- 
justment must he now give that up? 

Well, the point to all this — and it is beyond doubt 
a piercing point — oomes to us from mwlem work m 
heredity, in genetics That has revealed to us that 
there are perverted methods of promoting survival 
and propagation, perverted methods of deciding who 
IS to survive and multiply, who to perish without off- 
spring-perverted methods that may and do result m 
a degenerate population Such a population has been 
produced by these methods The fruit flies of Mor- 
gan's laboratory are the pattern and exemplar oi the 
kind of population that the pessimistic eugenicist pre- 
dicts for man, a population composed ot the con- 
genitally defective, the halt, the blind, the weak, the 
variously deformed and degenerate Such things 
then can be done* We must sit up and take notice 
What IS It that underlies such results? How can they 
be avoided? 

Experimental biology has shown that what under- 
lies them IS this At its beginning the organism is a 
complex thing, containing a great number of separable 
substances — what we call the genes By the inter- 
action of these thousand substances — with each other, 
with the cytoplnam, with materials brought m from 
outside, with the forces of the environment — develop- 
ment takes place, the individual is produced with all 
his later charactenstics In early stages of develop- 
ment, the interactions of the genes produce new chem- 
icals, enzymes, hormones, endocnnc secretions, these 
again react with other products till there result, in a 
senes of auceessive steps, all that we find m the body 
the sex hormones, the thyroid hormone, the hypo- 
physial hormone, epinephnn, insulin, the digestive 
and other secretions, the blood, the tissues, the 
organs, the mature individual 

But not all sets of genes are alike Different indi- 
viduals start with different sets Some among the 


genes may be defective, sets containing these yield 
defective products Hormones may be produced that 
are deficient in quality or quantity, or both, this re- 
sults in farther defects If the thyroid secretion is dt*- 
fective, either from poor genes or poor nutrition, the 
mdmdual fails to develop normally, it becomes that 
pitiful half formed thing, a oretin, an idiot If in- 
sulin m not properly formed, diabetes results If the 
sox hormones are not normal, intersexuality or other 
discordant condition follows These are types of tiic 
results w^hich follow from tlie operation of defective 
genes, or from defective interaction of the genes 

But chemical therapeutics discovers that disorders ^ 
due to defective genes can be remedied if we know 
the means, just as other chemical processes may be in- 
fluenced The ixmsequences of a defective thyroid se- 
cretion are remedied by introducing the thyroid hor- 
mone with the food, the pitiful cretin becomes a nor- 
mal human being Lack of msuhn is similarly reme- 
died, by introduction of insulm from outside The 
necessary chemicals can even be synthesized, made ar- 
tiflciallv, as recent revolutionary researches show The 
genes are not somethmg mystical, unapproachable, 
they are organic chemicals In principle, it is clear 
that defc>cta m the store of chemicals given us by 
heredity may be supplied by other means, that unde- 
sirable things in the store of genes may be cancelled 
or corrected, that reactions among them which take 
an undesirable turn may be altered, set right All 
these things are seen to be mere matters of technique, 
one needs but to know how The great advances al- 
ready made in this direction have come in the last 30 
years How far will they have gone in 100 years? 
In 1,000 years? 

Wonderful possibilities are opened up by this work 
Unfortunate human beings that must have suffered in 
misery, a burden to themselves and others, are made 
normal, useful, happy 

But consider now the farther results of an enonnons 
future development of synthetic chemistry, of chem- 
ical therapeutics. Defects m genes become as open to 
remedy as defects m nutrition A defective thyroid 
product IS replaced by manufactured thyroxin, the 
individual is restored to normality But his genes are 
not changed, they remain defective; they are trans- 
mitted to his descendants Hut descendants too most 
be treated with thyroxin The genes of another indi- 
vidual are defective for the secretions of the hy- 
pophysis, of another for the suprarenal secretion; of 
another for the reproductive hormone , of another for 
insubn Chemotherapy remedies all these defeote*- 
for these individuals But their descendants, receiv- 
ing the defective genes, must likewise come under the 
treatment of the chemist. In time the race thus 
mulates a great stock of these defective genes. Every 
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mdividaal that receivee them mast be treated with one 
or more of the substitutes for the normal products of 
the genes Each must carry with him an arsenal of 
hypodcnnic syringes, of vials, of capsules, of tablets 
Each must remain within the radius of transportation 
of the synthetic chemical laboratory on which he de- 
pends This IS the result of remedying gene defects 

This picture 18 not an attractive one Far better 
IS the laler condition of the race in whicli, through 
lack of skill in synthetic chemistry, defective genes 
have been cancelled as they nriso, so that each indi- 
vidual boars within himself, in his stock of genes, an 
automatic factorv tor the necessary chemicals Thai 
must be our aim, our slogan for future generations 
must be Eveiy man his own hormone factory* 

How IS that end to be attained 7 Is there no re^ 
(0111*86 but to strike at synthetic chemisir>'7 Must thi^ 
unhapp> chemist be proscribed, prosecuted, impris- 
oned, hanged, his books burned, has teaching forbid- 
den, hts methods of work prohibited? Must the cretin 
drag out his life a helpleiis idiot, the diabetic sulTir 
unrelieved — till their own detects close their lives in 
misery, and so cancel their stock of genes? Are these 
the methods that must eharacd;enze oui policy toward 
defects in the genes T 

It certainly behooves us as rational beings to ex- 
amine such a situation with care, to search whether 
there be not peradventure another way ot meeting it 
And when we do this, we find these proposed measure*) 
to be totally and preposterously unnecessary, uiiciiUed 
for, absurd, nay more, ineffectual There is another 
recourse, a simpler one, a more effective one, an in- 
finitely preferable one 

The mere survival of a genetically defective indi- 
vidual — nay, lus enjoyment of a full, a useful, a 
happy, a long life — does nothing to increase the de- 
generacy of later generations — provided he does not 
propagate Not survival alone, but also propagation, 
IS required for the perpetuation of defective genes 
Without propagation, survival is harmless, so far as 
racial deterioration is concerned. Can there be any 
question as to which shall be the point of attm^kf 
Surely we write ourselves down as asses, as doubly 
and tnply stupid, irrational, perverse, if in order to 
prevent the perpetuation and multiplication of certain 
genes, we can think of no method better than to stop 
scientific investigation, to stop humane practices, to 
force our fellow beings to live and die in misery that 
wc know how to prevent The lives of persons bear- 
ing defective genes may be made os satisfactory, as 
complete, as the most advanced methods can make 
f^em, without the smallest harm to the race— but they 
must not propagate. 

Not the wasting away and death of the bearer of 
defective genes, tberefbre, but the prevention of his 


propagation, is our remedy The method of allowing 
the indmdaars own defects to destroy him is not only 
hideously repulsive to our instincts, but a knowledge 
of genetics show^s it to be ineffectual, it does not get 
nd of the defective genes Most gene defects are re- 
cessive, they arc therefore earned by ten times as 
many healthy individuals, not showing the defects, as 
by individuals in w’'hKh the defects are manifest The 
children of such healthy individuals receive defective 
genes, as do childrim of detective individuals Con- 
genital feehle-mindedness due to a single gene defect 
presents perhaps the most pronounced and the very 
simplest case of gene defect that has to be met Yet 
East^ and Puniietf* have shown that to merely cancel 
the deficient individuals themselves— those actually 
feeble-minded — makes almost no progress townnl get- 
ting nd of feeble-mindcdnesa tor later generations 
As East pointed out, anv really effective action m this 
direction requires that we learn in some way to dis- 
ting^iish tlie ten told larger number of normal iiidi- 
iiduals that bear the defective genes, and that we pre- 
vent their prupagiilion To merely cut out the de- 
fective individuals thcmselvi s , particularly to do that 
only weakly, haltingly, meffcctnally (allowing them 
time perhaps to piopagate before death overtakes 
them)— 08 would result from withdrawal of public 
health measures- that will not touch the root of the 
trouble 

The ofdy reimnly is to stop the propagation of the 
bearers of defective genes The public health worker * 
must take this fact seriously , a burden of responsibil- 
ity IB placcni on him, he must become genetically 
mmded, eugenically minded It he piomoteu, in the 
congenitally detective, propagation as well as survi- 
val, his woik does indeed tend toward a measure of 
racial degeneration But it is the propagation, not 
the survival, that is the central point So fast as we 
can discover individuals that bear seriously defective 
genes — ^whether themselves personally defective or not 
— so rapidly must those individuals be brought to 
cease propagation 

There are great difficulties, of course The instincts 
connected with propagation ore strong Bui those in- 
stincts arc readily circumvented They can be satis- 
fied without the production of offspnng. Thousands 
of mdividuala m every generation voluntarily relm- 
quish the leaving of descendants Far different is the 
case with any method that strikes at life itself, once 
that IS in action To life humanity clings with every 
trembling fiber of its being. The difficulties of ending 

> '^Hidden Feeblemindedness,*’ E, H. East, JaurnaX 
of Seredity, S, 1917, pp 215-217 

s ‘^EUffliiiating Feeble mindedness, ” B C Panuett, 
Journal of Heredity, d, 1917, pp 464-465 
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the careers of defective genes by preventing propaga* 
tion of their bearers arc as nothing compared with the 
hopeless proposal to allow defective individuals to 
waste away and die unaided Can an> one suppose 
that a race of beings so perversely stupid as to refuse 
to stop even tlie propagation of defective individuals 
can be persuaded to adopt the barborous, needless and 
ineffectual plan of killing them by the slow^ the cruel 
method of refusing them available help in their dis- 
tress? 

Technically, a greater difficulty lies in the fact that 
the immense majority of defective g^nes are stored in 
normal individuals, and that recognition of these 
storehouses is not yet possible Before that can be 
done, genetics must advance for beyond its present 
point For no scientific advance is there greater need 
Until that comes, genetics can propose no practicable 
plan for jiositive race improvement But any single 
ease saved from propagation is a gam A defective 
gene — such a thing as produces diabetes, cretinism, 
feeble-mindedness — is a ftightful thing, it is the em- 
bodiment, the material realization of a demon of evil ; 
a living self-perpetuating creature, invisible, impal- 
pable, that blasts tlie human being in bud or in leaf 
Suck a thing must be stopped wherever it is recog- 
nized The prevention of propagation of even one 
congenitally defective individual puts a period to at 
least one line of operation of this demon To fail to 
do at least so much would be a crime 

But how far is there reason to hold that public 
health work is indeed preserving individuals with de- 
fective genes? There can be little doubt, from the 
general picture presented by genetic investigation, 
that diversities in the genes, in the original consti- 
tution, of different individuals, affect every charac- 
teristic, of whatever sort, without exception There 
can be little doubt that other things being equ^, some 
genetic constitutions are more readily attacked by 
plague, by smallpox, by typhoid, by pneumonia, by 
tuberculosis, than are others Certain constitutions 
yield more readily to extremes of temperature, to 
exposure to the elements, to unfit food Certain com- 
binations of genes are more likely to come off victori- 
ous ID a struggle with a wildcat , or to survive a bite 
from a rattlesnake Under such emergencies, those 
genetic combinations which survive are obviously 
more desirable And removing any of these sources 
of danger — cutting off plague or pneumonia or wild- 
cats or rattlesnakes, or subjection to cold — does per- 
mit combinations of genes to survive and propagate 
that otherwise could not do so Any radical change 
m the environment alters the incidence of selective 
elimination, consequently alters the characteristics of 
the population in later generations 
But for all such cases the essential question is this 


If the environmental agent — whetiier disease, weather 
or wild beast — can be controlled, prevented from at- 
tacking man — are the individuals thereby saved still 
undesirable — unfit, in other respects, to be citizens 
of the world? Are their genes radically defective, 
inevitably yielding deficient men and women, even 
though protected from environmental conditions that 
they ore unable to resist? Or are they merely par- 
ticular combinations that are fitted to one environ- 
ment rather tharv another? Xo combination of genes 
yields human beings that fiounsh equally well in all 
environments The victims of smallpox, yellow fever, 
hook-worm, malaria, of sunstroke, frost-bite, lions ^ 
— must we believe that they are individuals with such 
serious genetic defects as will make them or their de- 
scendants obnoxious, degenerate, members of the com- 
munity — even when those plagues have been banished 
by hygiene and invention? 

Of course this is, for every separate case, a ques- 
tion of fact, to be determined by investigation In 
some cases, as we have seen, it is now clear that the 
individuals saved do bear deficient genes, these are 
the cases for which the remedy is cessation of propa- 
gation In certain other of the plagues of humanity 
the question is still open, such perhaps are tnber- 
eulosis and cancer In certain strains of animals, 
marked susceptibility to cancer is due to a single gene 
defect, if such strains are to be found m man, their 
members should not propagate But we must not 
fall into the fallacy that was characteristic of the 
beginnmgs of knowledge m genetics — the fallacy of 
bolding that because in some cases cancer is depimdent 
upon a serious gene defect— therefore it must be so 
dependent in all cases Cancer may bo induced m 
strains that are seemingly quite normal — though less 
readily induced tlian in l^oae with defective genes. 

The case of tuberculosis illustrates the complexity 
of the biological situation met m dealing with most 
of the plagues of mankind This is not my field of 
work and I can not speak authoritatively on the de- 
tails, but to try to state the apparent situation from 
a general biological point of view may be of interest, 
and provide a basis for discusaion.^ 

It 18 clear that environmental conditions play a 
very large part lu the incidence of tuberculosis. The 
rfile of the tubercle bacillus is beyond quesUon; yet 
its presence is so nearly umversid that it plays a 
relatively small part in deciding who shall, who shall 

4 Diioussioas of this natter that are based upon soiud 
and adequate biological foundations are given by LmE, 
in Baur, Fischer and Lens's ^'Mensehliohe Erbllehkeits* 
lehre," see. ed,, pp 254-258, and by I Bauer, In his 
^'Konstitotionelle Disposition su inneren Krankheiten,^* 
1017, pp. 52-60. It is much to be desired that these 
works should beeome available in Elnglish trandatloii. 
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not, saecumb to the disease There is positive evi- 
dence* that closeness of association with active cases 
of the disease tend to make the individual succumb, 
m other words, frequent infection with large numbers 
of the organism more readily produces active disease 
Again, nnder-nntntion, exposure, any conditions that 
markedly lower the vitality, tend to increase the num- 
ber of cases of the disease All these may be classed 
as environmental conditions On the other hand, 
there is strong evidence that hereditary, that genetic 
factors — ^many diverae genetic factors — play impor- 
tant roles in determining who shall be alEected with 
tuberculosis Certam races are more prone to tuber- 
culosis than others Within a given race, it seems 
clear that individuals bearing certain genes, or ecr- 
tam oombmations of genes, are more susceptible to 
tuberculosis than arc those with others But there 
IS no single gene^ no single combination of genes, to 
which alone can be attributed the greater susceptibil- 
ity to tuberculosis Various genetic t>pes show higher 
susceptibility, those that yield the asthenic constitu- 
tion, those that yield what is called infantilism Any 
gene or (*onibination of genes that seriously inter- 
feres with proper nutrition lays the organism open 
to attack of the tubende bacilhis, thus diabetics 
(whatever the cause of that disease) are prone to 
tuberculosis A great number of diverse genes are 
involved in such effects, and these genes are beyond 
doubt mainly recessive We do not, therefore, get 
rid of them by the destruction of tuberculous in 
divuluals, much the greater proportion of them i*® 
present in normal persons Here as elsewhere ni 
the operation of inheritance, individuals that are 
themselves healthy may, and often do, produce off- 
spring that are genetically defective, mdividuals that 
are themselves defective, and for genetic causes, may 
and do produce normal offspring 

Farther, genes that tend to give high susceptibility 
to attack of the tubercle bacillus may coexist with 
genes that give high vitality and efficiency m other 
respects, this Wright* demonstrated m lus experi- 
mental work with gumea pigs, A parallel situation 
exists m mankind with respect to tuberculosis and 
intellectual qualities, the De Morgans, the Robert 
Louis Stevensons, can not be considered inferior types, 
in other respects than their proneness to tuberculosis 

Such then is the biological situation, a great com- 
plex of variable factors of many kinds, each having 
its mffuence on the incidence of tuberculosis To at- 
tempt to meet such a situation, to attempt to get nd 

"See Pearl *^Oonstitutiou and TubereulOBis,’’ in 
^*Stadiflt in Human Biology” (1924), pp 278^7. 

* ”Paeters In the Besistanoe of Guinea Pigs to Tuber- 
culoBis, with Special Beferenee to Inbreeding and Hered- 
ity ” Amorioofi 27atiiralist, 1921, vdL 65, pp. 2(MiO. 


of tuberculosis — ^merely by allowing the ravages of 
the disease to remain unchecked, appears unintelli- 
gent, feeble, hopeless It is possible that a time may 
come when certain well-defined particular genes shall 
have been identified as strongly predisposing to 
tuberculosis, and when the camera of those genes can 
be identified. When that time comes, if it ever does, 
the individuals bearing such genes, whether them- 
selves taberculouB or not, should cease to propagate 
Only in this manner can the genetic ifoctors be ef- 
fectively attacked And in the meantime, the war 
on the environmental factors must oontmuo It seem^i 
probable that the genetic factors can never be prac- 
tically dealt with until the environmental factors are 
largely controlled, this is the teaching of most prae- 
hcol work in genetics 

A similar situation would be met in an examination 
of other plagues combatted by public health mear 
sures But for many of the matters with which the 
public health worker deals, there appears to be no 
indication whatever that the individuals preserved are 
undesirable, or at a disadvantage, in a world in which 
the attacking agent has been controlled, no indica- 
tion that defcctiNe genes are playing an important 
rfile. There is not ground in man for holding that 
all differences in genes imply defectiveness in one or 
the other We can not in man (as perhaps we can 
in the fruit fiy) set up for each particular gene one 
typo as the only normal one, compared to which all 
others are defective There are many types for each 
gene, some adapted to one method of life, some to 
another. There are millions of diverse combinations 
of these different types, some fiounshmg better under 
one set of conditions, others under another set of 
conditions, none of them requiring to be considered 
pathological 

Our question here merges into a general biological 
one. Can it be maintained that any protective or de- 
fensive action, any selective control of the envutm- 
ment, is harmful to the race, as leading to degenera- 
tion, through the cessation of selective eluninationT 

Various dangers have been suggested Increased 
propagation resulting from environmental control of 
disease may result in a greater population than the 
environment can comfortably support Here the 
remedy, if one is required, is again obviously to slow 
down the rate of reproduction, as moat civilised com- 
munities are doing 

Again full success in protection by one method 
makes it unnecessary to develop other methods The 
oyster, protected by his thick shell, has not developed 
ingramty, inventiveness, mtellectual power Coming 
m eontaet with another organism that has, it may 
go to the wall, as the oyster shows signs of becoming 
extinct m emitact with man. This somewhat specu- 
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lative difficulty suggests no practical measures for 
our own case 

More palpable is the followmg* Complete success 
in any one method of defense against a particular 
enemy makes other methods unnecessary, the oigan* 
ism IS no longer selected with rcterence to those other 
methods, and may lose them Completely destroy 
certain pathogenic bacteria, or develop external 
methods of protection against them, in consequence 
the internal protective action of the bod> fluids is 
no longer necessary, it might in the course of genera- 
tions be lost If by clothing, houses, fire, we keep our 
bodies at the optimum temperature, we may or might 
lose m later generations the powei of resisting high 
and low temperatures 

The extent of the occurrence of this sort of action 
IS rather speculative But assuming that it occurs, 
the result m first instance is merely that the organism 
no longer retains the power of resisting an enemy that 
does not attack it , a harmless change 

If, however, by a later change m conditions, as by 
a sudden overwhelming alteration in climate or an 
increase in the virulence of a bactenum, the methods 
of protection hitherto employed become ineffectual, 
then the organism might be driven back on its second 
defense, its internal power of resistance to mfeetton, 
or to cold If this has been lost, the orgamsm might 
become extinct Speculative ingenuity may suggest 
that this has been a cause of the extinction of some 
organisms that have disappeared 

But in view of the fact that control of the environ- 
ment 18 the very fabric of life, that organisms can 
not live without it, that they have been practicing 
it assiduously for uncounted ages, and that some of 
them are still flounsbing, it appears idle to suggest 
that such control must be abandoned, it appears 
whimsical to look for imminent degeneration or ex- 
tmotion through that method of action If such were 
its necessary consequence, organisms must have disap- 
peared long ago, na\, they never would have 
appealed Any organism mmt admit to itself, draw 
to seek out, those conditions that are favorable 
to its physiological processes, this is the doily busi- 
ness of life The practice oi hygiene, of public health 
IS but one farther link iii a chain that goes back to 
the beginning of life Amoeba covers itself with a 
semi-permeable membrane, admitting some chemicals, 
excludmg others Protective coverings become in 
other animals more and more efiicient — the skin, hair, 
feathers, the heavy shell of the oyster, the armor 
Xilstes of dinosaur and armadillo Microscopic ene- 
mies that penetrate these defences find the body fiuida 
charged with destruction Elaborate internal mecha- 
nisms are developed for keeping the temperature high 
and unifom Strength of body, quickness, agility^ 
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the development of claws and teeth — ^these seisex^ 
advantage by transforming the defensive into an oi J 
fensive Acuteness of senses, cunning, inventiveness, 
supplement all these methods , supply the lacks in any 
of them Cooperative action registers an enormous 
advance Shelters, clothes, are found or devised, fire 
taken into service , food cultivated , weapons invented, 
machmes produced , the properties of substances 
tested, now ones compounded Devices come into 
existence for recording the results of testa once made, 
for preserving knowledge as it is gamed Some or- 
ganisms proceed to that systematic elaboration of 
methods for discovery and application of knowledge 
that we call scientific research, the most powerful aid 
yet devised for bnnging the environment under con- 
trol If environmental control is harmful, the first 
thing to do 18 to stop scientific research, only so can 
we strike at the root of the evil Hygiene, medi- 
cine, the arts of public health— -these are not some- 
thing new in kind, these are but later terms m the 
long senes that begins where Amoeba takes in cer- 
tain substances and rejects others With the other 
practical arts, they result in adapting the orgamsm 
more and more completely to the environment Along 
this road we must indeed watch for the sporadic ap- 
pearance of defective genes, and these we must can- 
cel by the only possible method — by stopping the 
propagation of their bearers But defective genes are 
not the cbaractenstic result of this process, degenera- 
tion and extinction are not its normal consequence 
Abandonment of environmental control, cessation of 
the process of adjusting ourselves to the conditions — 
this IS unnecessary, undesirable, impossible, unthmk- 
able The proposal for such abandonment u merely 
a charactenstc instance of that modenusm or ^‘niod- 
ernistic-ism’’ so rife in art and literature, that msists 
at any cost of sense or plausibility in saying some- 
thing that has not before been said; doubtless in the 
hope that by trying all propositions, some time one 
that 18 worth while will be hit. The proposal to 
abandon control of the environment is not a senoiis 
contribution to the practice of life 

H S. JSNKIKGS 

Tbb Johns Hopkins Ukivxesitt 

DR. FRANKLIN P. MALL^ 

I FIRST knew Mall in 1884 (or ’86t) when I wa« an 
assistant to Professor Welch m the pathological labo- 
ratory of the Johns Hopkins University. The labora- 
tory was a small budding which stood on the grounds 

1 Contributed to a collection of material relating to the 
life and work of Dr Mall, gathered by L B Schmidt, 
of the Iowa State College of Agneulturo and Meehanie 
Arts. 
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of the hospital, which was then in process of con- 
struction Mall had just returned from Germany 
where he had worked in the laboratories of Ludwig 
and Uis and brought with him the methods and ideals 
of these remarkable men He had made a strong 
improssion upon both and retained their interest and 
friendship as long as they lived 

With the establishment of the university a system 
of fellowships had been created, but at the time, save 
m the department of physiology in the university, 
there were in the country no fellowships or any 
other piositiona m medicine which offered a modest 
support to one engaged in medical research All the 
teaching positions m medical schools throughout the 
country, with the exception of the chair of physiology 
at Harvard, were held by men who were active prac- 
titioners of medicine as well, and the professonal 
positions were regardc<l as valuable adjuncts to a 
medical practice A fellowship in pathology was 
established by the university, and Mall was the first 
incumbent It seems remarkable when one looks 
back upon the men who held these early fellowships 
at the Johns Hopkins, so many of whom have become 
distinguished, that opportunity for work and workers 
should have so coincided 

Mall quickly interested all the men who were asso- 
ciated with him and gave them an impression of his 
character, whuh constantly deepened and whieli can 
never be effaced from their memonea The imprea- 
sion was all the stronger because its production was 
not consciously sought I think that our first idea 
of Mall was that he was unusual, very modest, oven 
shy m manner, perfectly frank and simple He lived 
a hie of study, and work m the laboratory had little 
contact with the world outside and little knowledge of 
it He had brought a reputation with him and had 
won the respect and friendship of two of the leading 
men of science in Europe — not a small accomplish- 
ment, Life m the laboratory was extremely simple 
We wore all young and healthy, there was an atmos- 
phere of work, a happy even joyous, carefree ex- 
istence and close fnendships 1 am sure we all 
thought ourselves much more sophisticated than Mall, 
but sometimes m our talk he, usually so quiet, would 
suddenly flash out with an idea, which, when one came 
to think it over, seemed the wisdom of the ages He 
was helpful in cnticism and suggestion and in these 
always modest and tactful 

He had a way of looking at things in his work 
which was strange to us He sought to know the 
details of strueture, not merely the cells and the tis- 
sues, hot the rdatioxiB of these an the three dimensions 
of space. Although skilled m the methods of what 
was called histological research, involving the cutting 
and staining of thm sections of tissues for micio- 


soopic examination, be added other methods by which 
parts of organs wore digested away and the tissues 
so separated that their relations could be studied. At 
that time I had never heard Mall refer to Bichat, and 
jet both the men and the methods they used were very 
much alike Mall at that time must have been of 
about the same age as was Bichat, when the latter 
was writing his famous ‘^General Anatomy ” Bichat 
endeavored to show the nature of the different tissues 
yvhich composed organs and the interrelationship of 
these in structure To do this he separated the tis- 
sues of organs by boiling, maceration and other phys- 
ical means Mall with more refined methods earned 
the same sort of study into the finest details of struc- 
ture, he subdivided the elemental^ tissues into those 
with the same physical and chemical characteristics 
and studied their relationship in anatomical structure 
He was skilled in the technique of injection of the 
blood vessels, and the course, arrangement and dis- 
tnbution of these in organs claimed special atten- 
tion His conception oi un organ involved every- 
thing pertaining to it, including embryonic develop- 
ment and function There was never haste in the 
publication ol his researches IIis work was so new 
and original that there was never a question of 
prioriU, and so generous w^as his nature that he 
would have welcomed and assihted a nval Hie great 
work on the connective tissues was published some 
years after its completion, and the same was true 
of his studies of the intestinal canal When he did 
publish his work, it was so complete, so well illus- 
trated, so accurate in desenplion, that it seemed to 
be final 1 am particularly fond of recalling in this 
connection his work on the structure of the liver 
Notwithstanding the great amount previously written 
on the embryology and histology of this organ, it 
was only after reading the work of Mall that I ar- 
rived at an understanding of the liver His descrip- 
tion was based on the lobule, its development, its 
growth and the relation of sixe to the length of capil- 
laries The law which he established and which gov- 
erns the erobryological development has been shown 
to govern also the growth which occurs under patho- 
logical conditions In the minute subdivision of 
detail he never lost sight of the whole He had the 
rare power of visualising in the three dimensions of 
space and of projecting this visualization into the 
mind of the reader In the great amount of the work 
which came from his students and which has been the 
main influence m giving anatomy in this country the 
high position it occupies, the principles involved in 
his early work have been followed 
He was the greatest teacher of anatomy of hia 
tune. Had he been shut up in a cloister, he would 
have been a teacher, for the investigator has that 
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quality, without which all teaching is futile, of gtunu* 
latmg the denre of knowing At the tune of hie 
appointment as professor of anatomy, anatomical 
teaching in this country was on a low plane. With 
few exceptions the professors of anatomy in the 
medical schools were practitioners of medicine, 
usually surgeons, and the anatomical course consisted 
of formal lectures and demonstrations, sd subdivided 
in the large audience by distance that in demonstra- 
tions each student received a very imperfect idea of 
the objects shown thirty to sixty feet away The 
lectures were the mom discipline and were supple- 
mented by text-book recitations and by a limited 
course of dissections Barely did the student receive 
the stimulation to endeavor to find out things by the 
exercise of his own powers, nor did the discipline 
involve training in those powers of observation and 
judgment by which knowledge is obtained The at- 
tempt was made to have the student acquire what 
was quaintly termed the mastery of a subject by 
being told or by reading descriptions of what others 
had seen The method is one that has by no means 
been given up and may be said to be the current 
method of instruction in most subjects m the schools 
to-day Idall’s departure from this method was radi- 
cal He held the view that the essential in teaching 
ahonld be directed to the development of the power 
of the individual, and that knowledge comes not from 
being projected into the student from without, but 
must grow from within on the matenal obtained by 
the skilled use of the senses directed on the object 
studied The primary knowledge of the thing so 
acquired could be expanded and coordinated by lec- 
tures, demonstrations and by reading. This is the 
natural method pursued by children before the un- 
natural methods of school are substituted and the 
intellectual cnnosity which stimulates the child to 
seek knowledge is killed Mall introduced thq utmost 
freedom of study and of teaching into the laboratory 
Students have told me that they felt lost when they 
went into the laboratory and before they understood 
the spirit of the place They were so unaccustomed 
to a lack of direction of their intellects With all 
the freedom of study that prevailed the students were 
well cared for and the progress of each man followed. 
The teacher was always at hand to assist, often to 
guide and always to encourage and stimulate The 
result IS seen in the position of anatomy in this coun- 
try to-day There is no teacher, no student of the 
subject who has not directly or indirectly, con- 
sciously or unconsciously profited by the methods, the 
work and the ideals of this great teacher. 

The best men were attracted to him, and his work 
has been multiplied a thousandfold by his disciples 
This method of teaching is one which, though uni- 


versally appheable, produces the greatest result in 
the hands of such a bom leader as was Mall, a man 
who was able to say to his students, with me 

along this road ” There is a great difference between 
^^come” and ^‘go^’ His laboratory was a model of 
good housekeeping, always orderly, and he was a 
good provider of facilities for work The anatomical 
molenal was abundant and well preserved, and dis- 
section was robbed of many of unpleasant fea- 
tures usually connected with it There was an abun- 
dant store of carefully made dissections, as available 
for study as the books in a hbrary 

It IS interesting to attempt to form an estimate of 
a man by comparing him with others , extremely diffl- ^ 
cult, for men and environmental conditions are so 
unlike There is such a difficulty in comparing the 
work of Mall with that of his colleogrues, many of 
them men of the highest type, all differing, each in a 
different way exerting a great infiumice. It is 
enough to say that Mall stood in the first rank of 
these men 

As a last word I must speak of the great honesty 
of Mall which appeared in every relation, and with 
his honesty his perfect fearlessness He was not a 
compromiser, and where his ideals of nght showed 
him the way he fearlessly followed, no matter how 
difficult the road The world has sustained a loss in 
hiB death, a place is vacant which probably will not 
be filled, at least not by the same type. His friends 
whose esteem and affection he won will like to think 
about him and recall in their minds the old associa- 
tions, none of these giving pain To his family be 
has left a great name, and his descendants may wdl 
be proud of their anoeator 

W T COUKOmMAN 

Harvard Mkdical School 


SCIENTIFIC EVENTS 

EXPEDITION OF THE AMERICAN GEO-* 
GRAPHICAL SOCIETY TO 
CENTRAL PERU 

Ah expedition from the Amencan Geographical 
Society of New York will leave this week for Central 
Peru to explore and map the sources of the Marandn 
River, the pnneipal tributary of the Amazon, and a 
large section of the vast forested region which lies 
along the eastern border of the Andes between the 
upper Marandn and the Ucayali River. In addihon 
to an extensive program of topographic and reoon- 
naiBsance mapping, studies will be made of the 
geology, meteorology and plant and animal life of the 
region. 

To the aeientiflc explorer os w^ as to the explorer 
for exploration’s sake, the region which the expeditioti 
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wUl study IS one of the most alluring of the many 
httle-known areas of South America Here on a vast 
plateau nearly 15,000 feet above the sea, within a 
hundred miles in an airline from the Pacific coast hut 
separated from it by the lofty, snow-capped wall of 
the main range of the Andes, and u ithin thirty miles 
of each other are the sources of three groat inhutanes 
of the Amazon — the Marandn, the Uuallaga and the 
Mantaro 

It IS a curious fact that, with all the explorations 
that have been made in the Amazon Basin in the past 
hundred years, the actual sources of the mam tnhu- 
► tar> of the world’s greatest nver have never boon 
caieftilly explored and from the standpoint of ac- 
curate mapping are practically unknown The head- 
waters of the Maranon consist of a chain of glacier- 
led lakes some thirty miles in length ivbieh lie close 
against the eastern edge of the cordillera of the Andes 
about flftj miles northwest of the famous American- 
owned copper mines at Ccrro de Pasco Although it 
it believed by many that in the towering crests of the 
Andes from whose melting snow-hcdds and glaciers 
this chain of lakes is fed, peaks will be found that 
Hill rival the highest altitudes so far determined in 
Peru, none of them have been accurately measures! 

Of the lakes themsehes little information is avail- 
able In 1909 Sie\ers, the German geographer, 
visited and described a group of small lakes which 
form the uppermost part of the chain The survey 
made by the Intercontinental Railway Commussion in 
the early nineties crossed the lowermost of them at 
the point where it empties into the Maranon Be- 
tween these two points there are only vague and con- 
dieting descriptions by a few native travellers A 
topographic survey of about 360 square miles will be 
made between the crest of the Andes and the sec- 
ondary range which bounds the lake region on the 
east This survey will lie tied in to a base established 
at Cerro de Pasco and accurately located by astro- 
nomical observations It is believed that the geo- 
logical studies in this section will be especially inter- 
esting }Iorth and south of the region the Andes are 
known to be highly mineralized At Mina Ragra a 
short distance south of the point where the survey 
will begin are located the mines of the American 
Vanadium Coiporatiou, from which comes the major 
portion of the world supply of vanadium 
From the lake region a reconnaissance traverse 
chocked by frequent astronomical observations will be 
earned for about a hundred mites northward along 
the upper Marandn, thence eastward through the 
densely-forested montana to the Hualtaga and Pachi- 
tea Rivexs, and hack to Cerro de Pasco, This part 
of the wodi will inetude about 400 miles of reoonnais- 
wnce eurv^. Topographic aurveya will be made of 


small areas at cntical points along the route, meteoro- 
logical records will be kept and observations on the 
plant and animal life recorded as a basis for dis- 
tnbutionaJ maps now in process of construction by 
the American Geographical Society 
The cartographic work of the expedition will be 
of great interest to geographers and kindred seientiats 
because it will All with accurate surveys one of the 
largest blanks which still exists m the map of South 
America In general, maps of Hispanic Ameiiea are 
highly inaccurate and scientists have been, for that 
reason, greatly hampered in their work all over this 
great realm For the past six years the American 
Geographical Society has had a large staff of expert 
cartographers engaged in assembling material for a 
great map of Hispanic America. This map is on 
the scale of 1 1,000,000 and conforms to the stand- 
ards of the International Map of the World It is 
Iming compiled from original surveys and will repre- 
sent, when completed, the total present knowledge of 
the cartography of Hispanic Amonca The Hispanic 
American governments as well as Amenean and 
European explorers and development companies have 
shown enthusiast ir interest m the task of assembling 
material for the map The society’s collection now 
numbers thousands of original surveys There still 
remain many gaps, however, m areas m which no 
surveys have been made The region selected foi the 
present expedition is one of the most cntical of these 
areas The societv hopes by future expeditions to 
be able to All many other important blanks on the 
ma]) 

From the standpoint of the surveyor the expedition 
will be highly important in that it will afford an 
opportunity to test out in the Aeld the methods of 
rapid mapping which the society has been develop- 
ing during tA\e past seven years. The expedition will 
be eejmpped with a set of instruments which repre- 
sent a maximum of accuracy and speed of work with 
a minimum of bulk and weight They include the 
new Weld theodolite, the Barr and Stroud range 
Ander, and an extremely small and light wireless 
receiving set for obtaining time signals for longitude 
The expedition, which is in charge of 0 M Miller, 
of the society’s School of Surveying, will leave New 
York on June 23 on the steamer Santa Teresa of the 
Grace Lino Kaspar Hodgson, son of C W. Hodg- 
son, of Yonkers, will be a member of the party The 
party will also include, beside aasistanta, a geologist 
who will study the mineral resources of the region, 

HONORARY DBGRBSS CONFERRED BY 
YALE UNIVERSITY 

Hovobabt degrees were conferred by Yale Univer- 
sU^r on the occasion of the two hundred and twenty- 
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tbih flooiiimeenient ezcorcises on June 22, when Pro- 
fessor Williain Lyon Phdps, public orator, presented 
the candidates and President James Rowland Angell 
eonferred the degrees Those eonferred on scientific 
men are as follows: 

Charles Value Chapiu 

PaorKSBOB Pbblps A graduate of Brown and of the 
BeUeme Medical College in New York, Dr Chapin has 
a uagnifleent record as a promoter of health and foe 
of disease He has been health officer of the city of 
Providence since 1884 and city registrar since 1889. He 
is the leading figure in the development and standardisa* 
tion of public health practice in the United States. To 
him we owe the formulation of the entire modem view- 
point m the control of communicable disease. His book 
on ** Sources and Modes of Infection** (1910) is highly 
important. In 1906 the American Medical Association 
bad voted that Dr. Chapin’s method would do ** infinite 
harm'*, to day the whole world follows his lead Dr. 
Chapin has no talent for publicity, but those who are 
familiar with the history of the movement for public 
health look back, and at, and up to him. 

PaBBmBNT Anqelli To have been instrumental m 
materially improving the health and happiness of un- 
told millions is a noble achievement This fact Yale 
would publicly recognize by conferring upon you the 
degree of doctor of laws and admitting you to all its 
rights and privileges 

John Jacob Abel 

Pbofkbsob PhjeiiPB Dr, Abel was this year awarded 
the Willard Gibbs Medal, for having done more 
than any other living scientist, without pecuniary ad- 
vantage to himself, promote enjoyment of life 
He is a graduate of the University of Michigan and of 
Johns Hopkins For seven years he studied at various 
European universities, since 1893 has held the chair of 
pharmacology at Johns Hopkins and m 1920 received 
the degree of doctor of laws from Cambridge He li 
the foremost pharmacologist in the United States. He 
has m large measure determined the trend and character 
of this science m America Some twenty years ago he 
discovered epinephrine, the active principle of the supra 
renal gland. Then he rested and in 1910 got his second 
wind His recent activities and discoveries have been 
remarkable, all the more so because he has been a lone 
worker His discovery of ammo aeide in the circulating 
blood was the foundation for our modem conception of 
protein metabolism His investigation of the active 
principle of the pituitary gland promises to yield sig- 
nificant results In 1926 he announced the preparation 
of a pure crystalline insulin, which is going to be of the 
highest importance in the cure of diabetes He is truly 
a great discoverer and a great benefactor, though bo is 
too busy to know it 

Pbsbzdbwt Anobll It is a peculiar pleasure to me, 
who have known you from boyhood, to be the agent 


through whom, in rooogaitloB of your oxtroordlaary eon- 
tribntion to the understanding of the eonditions of 
health and of disease and thus to the relief of 
Bultenngf Yale herewith confers upon you the degree 
of doctor of science, admitting you to all its rights and 
privileges 

Alfred North Whitehead 

PBOFESfiOB Phxjups Mathematician and philosopher 
Born in England, a graduate of Trinity College, 0am 
bridge, and later fellow and senior mathematical lec 
turer, since 1924,. he has been professor of philosophy 
at Harvard In 1925 he was given the Sylvester Medal 
by the Boyal Society, for bis work Frineipia Mathe 
matioa. He is one of the leading authorities in the 
sphere of mathematical physics and his publications ex 
hibit one of the greatest excursions in pure reason m 
the history of thought. For sheer intellectual effort in 
the most abstract yet fundamental regions of thought 
there are very few things comparable to the work he 
has already accomplished The scientifle foundation of 
metaphysical apecnlation is his especial field; and in 
many domains his knowledge begins where that of other 
experts leaves off. He is an intellectual pioneer, dwell 
mg on the farthest unexplored frontiers of thought; and 
of late he has been irresistibly drawn to the philosophy 
of rebgion, bringing to these problems a mind filled with 
scientific knowledge and fresh as the morning Every 
subject that he treats he touches with new life; he has 
m the highest degree learning, originality and intellee- 
tual charity. America is proud of the presence of such 
a man. 

Pbbbident Anoell. Because she desires to honor 
great learning and extraordmary insight, and not less to 
recognise a rare ability to render significant and inter- 
esting to the intelligent layman selentifie and philosophi- 
cal issues ordinarily regarded as hopelessly abstruse, 
Yule confers upon you the degree of doctor of soienee 
and admits you to all its rights and privileges. 

Sw Jamee ColpiA^mn Irvine 

Pbofbsbok PRELPfi Pnnclpal of St. Andrews Bom 
In Glasgow, he took his bachelor's degree at St. Andrews 
with special distinction in ebemiitry and aoelogy; his 
doctorate he took at Leipzig He beeame professor of 
chemistry and later dean of the faeulty of eeienee at 
St Andrews, and In 1921 principal and vice-ehaneetlor. 
In 1925 he waa knighted , the list of his honors, degreOs 
and decorations need not be given in detail, la the 
chemistry of the sugars he is one of the foremost living 
authorities, but nothing human is strange to him. He 
restored to He original condition the university chapel, 
^Hmre services were held before the time of Cktlumbua* 
He is beloved by the leading men of letters of Great 
Britain, and was the only man in the world who 
could have persuaded Sir James Barrie to make a speech. 
Re secured the great dramatist to deliver a baecafamreate 
address at 6t. Andrews, his first appearance on the plaV 
form. Principal Irvine's interests and sympaihiee sat* 
tend as far at humanity; be is a first-dees inu^ear 
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Pkcsidskt AKOKLia In recognition of your striking 
accomplishmente ee an executive, your well earned re 
nown as an nnofBolal ambassador from Scotland to other 
lands less bonnle, including England, but primarily by 
reason of your brilliant and solid achioreiaentB as a 
(•hemist, Tale confers upon you the degree of doctor of 
soicnce and admits you to all its rights and privileges 

George Moyt Whipple 

PRorxBSOtE Pb&upb Dr Wbipple was born in New 
Hampshire, took hU BA at Yale in 1900, his doctor’s 
degree at the Johns Hopkins Medical School and be 
came a member of the faculty Research professor m 
the University of California, his work attracted such 
attention that when the new medical school was estab 
lishod at Rochester he was called as director He de- 
signed the buildings, selected the faculty and has 
brought the Institution into deserved distinction His 
own special field of research is pathological anatomy 
His Puritan inheritance has been tempered by Balti 
more, Charleston and California, so that he has lost its 
angularities without losing its grit 

PsistPENTT AnoxXiL Because she wishes honorably to 
recognise your outstanding career in the field of your 
profession and to voice her confident expectation of 
further high service from you in your present respon 
Bible post, your alma mater confers upon you the degree 
of master of arts and admits you to all its rights and 
privileges 

WiiUam Buolchout Greeley 

pROiwsaoa PBU^a: A graduate of the University of 
California in 1901 and of the Tale School of Forestry 
in 1904, he is chief forester in the U, S Forest Service 
He was attached to the Corps of Engineers in the world 
war, serving in France two years He was promoted to 
he lieutenant colonel of the 20th Engineers and chief of 
the Forestry Beotion. He received the award of the 
DistingnUhed Service Medal of the U 6., the Legion of 
Honor of France and the Distinguished Service Order 
from Great Britaim His judgment of men is as good 
as his professional knowledge, It can never be said of 
him that he can not eee the forest for the trees 

Pmuudkwt AxoiXiL. Latest of the distinguished line 
ot gradnates of the Tale Sdiool of Forestry who have 
acted as chief forester of the United States, in recogni- 
tion of your distingnisbed services to your profession 
and to your eountry, your alma mater desires to honor 
you by conferring upon you the degree of master of 
arts and admits you to all its rights and pri^cfiss 


Dr Victor C. Jacobsen, professor of pathology in 
Albany Medical College, to study the effects on living 
tissues of high voltage cathode rays ($1,200 ) 

Mr. Charles V Green, of the Michigan State College of 
Agriculture and Applied Science, to study the inheritance 
of hemophilia and color blindness in man Mr Green 
will work under the immediate direction of Dr Charles 
B Davenport ($750 ) 

Dr W H. Manwaring, Stanford University, OoUfornla, 
to continue work on the physiological r^ationship of ana- 
phylaxis to immunity, studied by means of blood trans- 
fusions and organ transplantations ($500 ) 

Dr Arthur M Tudkin, assistant olinioal professor of 
ophthalmology, to be used in the section of ophthalmology 
at Tale University to investigate the chemical and phys- 
ical composition of the intra ocular fiuids in m^erlmental 
animals and also the changes which may take place as a 
result of cataract formation produced experimentally 
($500) 

Dr O Laraell, of the University of Oregon Medieal 
School, to aid in his research on the hemopoietic effects 
of nuclear extractives The fund will be applied toward 
determining whicli ingredients of the nuclear material are 
responsible for the stimulation of blood formation which 
hoc been observed in expenmental and human anemias. 
($600) 

Dr Harold Cummins, associate professor of anatomy 
to Tulane University, who will be a guest worker for a 
part of the summer in the Ckrnegio Laboratory of Em- 
bryology, to study with the aid of the extensive material 
assembled in this laboratory, the history of the contours 
of the fetal hand and foot, with particular reference to 
individual variation and the correlated development of 
skin patterns 

Dr J Earl Else, of the Else Dudman Nelson Clinic of 
Portland, Oregon, to study (he reconstruction of the lower 
end of the esophagua 

Boy L Moodie, of Santa Monica, California, to enable 
him to prepare for publication the illustrationB for a dis 
cussioii of surgery in pre Columbian Peru. 

SCIENTIFIC NOTES AND NEWS 
Dr Victor C Vaoohak, fonnerly dean of the Med- 
ical School of the University of Michigan, has been 
awarded the Kober Medal, given by the Association of 
Amencan Physicians for distinguished work in pre- 
ventive medicine and public health. 

Thk French Society of Electricians has presented 
ite Masoart Medal to Sir Joseph Thomson 

Da. Lunwio PRAnnm, director of the Kaiser Wil- 
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helm Institute for Aeronautical Research in Oottm- 
gen, was awarded a gold medal on the occasion of a 
lecture that he gave recently belore the ffojal Aero- 
nautical Society of London 

M Paul Hllbronner, known for hia geodetic work 
in the French Alps, has been elected a member of the 
Pans Academy of Sciences, to fill the vacancy caused 
by the death of Haton de la Goupilli^re 

Dr Georgk H Whxpplf, dean and professor of 
pathology, Universit> of Rochester School ot Medi- 
cine and Dentistry, was awarded the honorary degree 
of doctor of science hy Colgate University at its 
recent commencement 

The degree of doctor of science has been conferred 
by De Pauw University on Dr William Albert Riley, 
head ot the department oi animal biology of the Uni- 
versity of Minnesota 

Ohio Wesleyan University, at the recent com- 
mencement exercises, conferred the degree of doctor 
of science on Eugene Wesley Shaw, geologist for the 
Standard Oil Company of South America. 

The Umvcr«it> ot Leeds has conferred the hon- 
orary degree ot doctor of science upon Dr A. G 
Perkin, professor emeritus 

The tollowing degrees will be conferred by Bir- 
minghaifi University Dr A C Seward, Downing 
professor of boiaiiv m the Univeisity of Cambridge, 
Dr Arthur Lapworth, professor ol chemi8tT>% Univer- 
sity of Manchester, Sir David Ferner, emeritus pro- 
fessor of neuropathology, King’s College, London, Sir 
Watson Cheyne, Bart, and Sir Walter Fletcher, sec- 
letarv of the Medical Research Council 

The list ot honors conferred by the King of En- 
gland on the occasion oi his birthdav on June 3, as 
given in Nature, includes the following names of men 
of science and others associated with scientific work 
Order of Mertt The Honorable Sir Charles Parsons, 
in recognition of hxs eminent services in scientific re- 
search and its application to industries QBE 
{Ctvtl Division) Sir Frank Heath, until recently sec- 
retary to the Department of Scientific and Industrial 
Research, and Sir Richard Thrclfall KBE (Cittl 
Dtvmon) Dr C E Ashford, headmaster ot the 
Royal Naval College, Dartmouth Knights Mr W 
G Lobjoit, until recentl> controller of horticulture, 
Ministiy of Agriculture, and Professor C J Martin, 
director of the Lister Institute, London C M G 
Profi'ssor R W Chapman, professor of engineering 
in the University of Adelaide VIE Mr A G 
Edie, chief conservator of forests, Bombay CBE 
{Civil Dtvmon) Mr D J Davies, government ana- 
lyst, Department of Public Works, Newfoundland. 


OJ9JL’. {Civil Dtvunon) Mr. Q W Grabkam, gov- 
ernment geologist, Khartoum , Mr T. F Mam, deputy- 
director of agriculture, Bombay, and Mr. V. £. Pnlbn, 
director of radiological research, War Office 

Professor William A Waldschmidt, assistant 
professor of geology in the Colorado School of Mines, 
lor the past five years, has resigned from the faculty 
m order to accept a position in the geology depart- 
ment of the Midwest Refining Company, Denver 

Db Malcolm H Bissfll has resigned as associate 
professor of geology at Bryn Mawr College and will 
spend next year as an honorary fellow in geography 
at Clark University 

Sir Humphry Rolliston, Bt , regms professor of 
pbysie, ha^ been appointed to represent the Uni- 
versity of 'Cambridge at the third Imperial Social 
Hygiene Congress at Westminster from October 3 
to 7 

Professor Fulledork, ot the Hamburg Institute 
for Tropical Diseases, has been invited by the Argen- 
tine government to visit South Amenca. to study hook- 
worm disease 

The Rawson-MacMillan expedition, being sent out 
by the Field Museum of Natural History, sailed from 
Wiscasset, Maine, on June 25, for Labrador and 
Baffin Land This expedition is being financed by 
Fredenck H Rawson, of Chicago, and is led by Com- 
mander MacMillan Among the members of the mu- 
seum staff who sailed with Ibe party are William D. 
Strong, Alfred C Weed, Arthur G Rueckert and 
Bharat K Ro> The party will remain m the Arctic 
for fifteen months and will establish a shore station 
m the Eskimo village of Nam, Labrador 

Kricu F Schmidt, assistant in archeology in the 
department of anthropology of the Araenean Mu- 
seum of Natural History, has jomed the field party 
of the Oriental Research Institute of the Umvereity 
of Chicago, to assist in an archeological reconnais- 
sance of Asia Minor 

Dr. Waldxmar Jochslson, who baa been the guest 
of the American Museum of Natural History during 
bis visit to America, is now prepanng to return to 
Russia, where he has accepted a position as divuiou 
curator of the Museum of Anthropology and Ethnog- 
raphy of the Academy of Sciences, Leningrad, and as 
lecturer on ethnology at the Lenu^rad University. 

Db, Charles A. Kofoid, cbaiiman of the d^rt- 
ment of zoology of the Cmversity of California, has 
left Berkdey to attend the mtemational eongtesses 
on zoology and genetics in Europe^ and to visit ih» 
leading seientifio laboratories of Northern and Centval 
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Europe At the International Zooloiirical OongreHs m 
Budapest, Hungary, which takes place in Septemlier, 
be a ill read a paper on ^^Human Intestinal Protozoa 
and their Relation to Diseases in Man ” From that 
meeting Dr K(»foid will go to the International Con> 
grass of Genetins in Berlin, Germanv 

Dll Alfhed N Ricuahus i\orked last year at the 
National Institute of Medical Research m London, 
having been granted leave ot absence from the chair 
of pharmntology m the University of Pennsylvania 
Medical School 

The non -resident lecturer m chemistry under the 
George Fisher Baker Foundation at Cornell Univer- 
sity lor the first term of the year 1927-1928, Octobei 
1, 1927, to February 1, 1928, will be Dr Paul Walden, 
pTofesHor of (hcniistry and director of the chemical 
institute of the Univeisity of Roatock Vfhile at Cor- 
nell, Professor Walden will ieeture upon Non- Aque- 
ous Solutions, Stereo-Cheniicol Problems and Optical 
Inversion, and will hold a weekly colloquium 

Dr Alfri-I) Aniitn, \icnna, will give the mtio- 
ductory lecture at the fourth Inti^mationai Cong^t‘^'^ 
for Individual Ps>cholog>, iihich will take place in 
that city from September 17 to 19 Tlie first session 
will be devoted to the subject ot ‘^The Prevention and 
Treatment ol the Psychoses Sunday will be devote d 
to the prevention and treatment of problem children 
and criminals, and Monda> to lectures inorainent 
scientifita of Vienna The leetuies will be in English, 
French or German 

Sir Joseph Thomson, OM, delivered the tenth 
Sylvanus Thompson memorial lecture before the 
Rdntgen Society, London, on June 14, taking as his 
subject **Thc Structure of the Atom '' 

A BUST of Emil von Behring was recently unveiled 
in the hall of honor of the University of Mexico, of 
which he had been made a doctor honons cauaa in 
1910 

PiNEL, the French specialist m mental disease'', 
died m 1826, and, on May 30, 1,277 scientistii and 
physicians met at the Sorbonne to pay tribute to his 
memory He was regarded os the first to treat m- 
Hanity as a disease and apply humane methods ot 
treatment 

Aitter the death of Sir William Macewen, professor 
of surgery in the University of Glasgow from 1892 to 
1924, a committee was formed to promote a fund for 
the purpose of commemorating hia life and work The 
first purpose of the fund was to procure a bust for 
presentation to the university and a replica to Lady 
Macewen. The second purpose was the establishment 
of a Macewen Memorial Lecture, and the th^d the 
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foundation of a Macewen Medal in the Glass of Siu> 
gery We learn from the Brttuh Mfdwal Journal that 
the busts have been presented to the university and to 
Lady Macewen and the medal ha^ been founded and 
the first award made The first memorial lecture was 
delivered by Professor Harvey Cutsbing, of Harvard 
University 

A BRONZE bust of the late Alexander Smith, for 
many years professor of inoiganic chemiRtry at the 
University of Chicago, has lieen recently presented 
to the university by Mrs Smith InduatruU and 
Engineering Chemistry states that as the late Pro- 
lesisor Nef was the founder of the department of 
chemistry and as Pnifessor Stieglitz shared equally 
luth Profesbor Smith in assisting Profe»^r Nef in 
the upbuilding of the department, it has seemed fitting 
that the university should also possess busta or paint- 
ings of ProfesHOX'b Nef and Stieglitz and a movement 
to provide funds lor these has lieen started by a com- 
mittee of graduates of the depaitment The busts or 
paintings of the three men will ultimately be placed 
in the hbiarv of the George Herbert lones Laboia- 
tory, the new research ehcmislry building about to be 
eiecteil (Contributions to the fund bhould be sent to 
Dr J W E Glattfelrl, of the department of chem- 
istry of the University of Chicago, who is tiea&urer of 
the committee 

Dr John G Williams, a specialist m roentge- 
nology and a pioneer in Biooklyn in the development 
and use of deep X-ray therapy, died on July 2, aged 
fitty-four yeans 

hature reports the death on May 30 at the age of 
ninety-five yc«rs of Suigeon-General Henry Cook, 
formerly dean of the faculty oi medicine of the Uni- 
versity of Bombay 

The deaths are also announced of Dr G von 
Tschermak, emontus professor ot mineralogy and 
petrography in the Univei*6ity of Vienna, aged ninety- 
one years, and Dr Anton Wassmuth, formerly pro- 
fessor of mathranatical physics in the University of 
Graz, agerl eighty-two years. 

We learn from Bature that Corpus Chnsti College, 
Cambridge, has celebrated the two hundred and 
fiftieth anniversary of the birth of the Reverend 
Stephen Hales, who was bom in 1671, died in 1761, 
and was buned in the south transept of Westminster 
Abbey For fifty years Hales was curate of Teddmg- 
ton, and it was there he wrote his “Vegetable Statics" 
of 1727 A fellow of the Royal Society and a foreign 
member of the Pans Academy of Sciences, Haies’s 
scientific work took a practical turn, and he was 
uiatrumental in improving the ventilation of ships 
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and prisons, his work on which entitles him to be 
called a public health pioneer. 

A inBnorG was held recently in the Ametican Mu- 
seum of Natural History with the object of establish- 
ing in New York City an astronomical society for 
amateurs and was presided over by Dr Clyde Fisher 
Professor Henry Fairfield Osborn, president ot the 
musoum, made the welcoming address. Other speakers 
were Dr Oswald Schloekow, district superintendent ot 
public Rcliools of New York City, Mr John A Kings- 
bury, secretary of the Milbank Memorial Fund, and 
Mr. George H Sherwood, director of the museum Of 
the audience present, 340 signed applications for mem- 
bership Dr Fisher was elected temporary president 

Thk Sigma Zeta chapter of Sigma Pi Sigma Na- 
tional Physics Fraternity was installed at William 
and Mary College, June 2, with seventeen chaiier 
members Professor H £ Fulcher, of Davidson Col- 
lege, Davidson, N C , was in charge of the installa- 
tion A banquet was held after the installation and 
addresses were made by Dr R C Young and others 

Tbs thirty-second annual conference of the Bunsen 
Society for Applied Physiced Chemistry was held in 
Dresden, from May 26 to 29, under the presidmicy of 
Dr Mittaach, of Ludwigsbafen 

Tbs fifty-sixth annual meeting of the Amencan 
Public Health Association will be held at Cincinnati 
from October 17 to 21, with headquarters at Hotel 
Gibson In conjunction with it the Ohio Society of 
Sanitanans and the Ohio Health Commissioners wnll 
hold their annual meetings Each of the nine sections 
of the association — laboratory, health officers, vital 
statistics, public health engineering, mdustnal hy- 
giene, food and drugs, child hygiene, public health 
education and public health nursing— will bold indi- 
vidual section meotingb Iti some instances two or 
more sections will combine for joint meetings The 
topic for discussion at the forum session is *‘Has Pro- 
hibition promoted the Public Health,” Professor C -E 
A Wmslow, of Yale University, presiding One ses- 
sion will be given to the discussion of mental hygiene 
from the angle of the home, the school and the indus- 
trial field. An analysis will be made by a special com- 
mittee on the health programs m operation in normal 
schools and colleges and will be supplemented by con- 
structive suggestions Dr Herman N Bundeaen, 
health commisBioner of Chicago, Dr William H Paik, 
of the New York City Health Department Labora- 
tones, Dr Clarence E Smith, of the U S Public 
Health Service, and C W Larson, of the U. S De- 
partment of Agricultuie, are among the specialists 
asked to give the most recent developments m the sani- 
tary production and handling of milk. Several lunch- 
eon and dinner meetings will be held by sections, in 


eluding laboratory, public health engineering, mdus- 
trial hygiene, food and drugs and public health edu- 
cation. Besides a special session on venereal disease 
control, a round-table luncheon conforenoe has been 
scheduled Trips to points of mterest m and around 
Cincinnati have been arranged by the local committee 

The Journal of the Amencan Medical Association 
reports that under the auspices of the Swiss Goiter 
Committee, an international conference on goiter will 
be held in the aula of the university buildings m 
Berne, Switzerland, on August 24, 26 and 26 The 
president of the conference, Dr H Cam^re, will 
give the opening address on the general distribution 
of goiter, and among other speakers will be Professor 
L. Asoholf, Freiburg; Dr David Manne, New York, 
Professor de Quervain, Berne, Dr McCamson, Coo- 
roon, India, Professor Oalli-Valeno, Lausanne, and 
Professor Wagner von Jauregg, Vienna The assem- 
bly will be wrteomed by the officials of the canton 
and the city of Berne There wsJl be a demonstration 
in the surgical clinic by Professor F de Quenn, on 
August 27, and in the afternoon a tnp to the poor 
farm with a demonstration of cretins The confer- 
ence was first planned by the Swiss Goiter Committee 
m 1923, and had to be postponed until this year 

The Department of Agncnltnre will participate in 
the Arkansas River Hood Conference on July 14 
and 16, at Tulsa, Okla E. A Sherman, associate 
forester of the Forest Service, S H. McCrory, of the 
division of agricultural engineering of the Bureau 
of Public Roads, and H. H Bennett, of the Soil 
survey, of the Bureau of Chemistry and Soils, will 
represent the department in connection with phases 
of flood control which affect agnoultural activities. 
At the conference, phases of flood control, parbLou- 
larly by means of reforestation, control or erosion by 
terracing, planting of cover crops, and by proper 
grasing, will be discussed. 

Tbs U S Department of Agnoultnre announces 
that the new unit known os the Food, Drug and Insect- 
icide Administration became effective on July 1; 
W, O. Campbell wiU be m charge. Congress created 
the Food, Drug and Insecticide Administration re- 
cently for the purpose of separating work involving 
scientific reseai^ from the work of law enforcement 
The new arrangements involve no change m the 
policy of enforcement and other acta eonoemed. The 
laboratories of the Bureau of Chemistry that are now 
engaged on food and drug control work will operate 
under the new unit Mr. Campbell was a lawyer be- 
fore jouung the department ot agriculture about 
twenty yea» ago. P. B Dunbar, Ph D., the assiataat 
chief of the nesr sunt, entered the eervioe of the 
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xeau of Cbomistry m 1907, and smee 1925 has bees 
asBistaat ohief. 

Thb Aocad^ia da Linoei of Rome, founded in 
1603, has reeeived an annual donation of 14,275 from 
the Rockefeller Institute for the purchase of scientific 
periodicals. 

The 250,000th Loitz Microscope has recently left 
the works. It has been a traditional policy to give 
each 50,000tb microscope to an institution or indi- 
vidual responsible for the development of science 
These microscopes, u hich represent milestones in 
progress, have been presented as follows The micro- 
scope bearing serial No. 50,000 to the derman Tuber- 
culosis Sanatomm in Davos, Switzerland, the micro- 
scope No 100,000 to Dr Robert Koch, in Berlin, 
the microscope No 150,000 to Dr Paul Ehrlich, in 
Frankfurt, the microscope No 200,000 to Dr. Martin 
Heidenhain, m Tubingen , the microscope No 250,000 
to the Institute for Tropical Hygiene, in Hamburg 

Sorqeok-Gbnebal Hugh S Cummimg, U S Pub- 
lic Health Service, has arranged through the deputy 
minister of health of the Dominion of Canada lor a 
board of officers of the public health service to visit 
Montreal to make an mtensive survey of the typhoid 
situation m that cit^ , and to secure the facts as to the 
source and extent of the outbreak The board will 
secure such information as might be needed to enable 
it to sulmiit recommendations to prevent the spread 
of typhoid from Montreal into the United States 
The officers detailed on the board are Surgeons Leslie 
L. Lumsden, James P. Leake and Clifford E Waller, 
and Sanitary Engineer H R Crohurst, all men oi ex- 
perience as sanitarians m the public health service 

Thb work of the branch laboratory of the Bureau 
of Entomology, Department of Agriculture^ at Tal- 
lulah, La., has been sonously hampered by the Mis- 
sissippi flood, according to a statement issued by the 
department. The substance of the announcement fol- 
lows. A report received from this station says, m 
effect *‘We are very busy salvaging things . • Evi- 
dently our air field will be under water for a long 
time yet, possibly a month, but the water has fallen 
enough so that we are able to start moving out our 
dusting machinery. . . All electrical equipment is, 
of course, ruined, but the ronamder of the machinery 
has not rusted much Delicate parts are ruined. . 
There are two areas near here which were not over- 
flooded, owing to protection from small private levees, 
and we tiunk we can soon get started in these areas 
on our important research woric, especially the hop- 
per. One stretch of deep water will probably have 
to be Crossed by boat idl summer. ... All experiments 
south of Tallulah will have to be reached by boat for 
a long time, as the highway there is under ten feet 
of water in some idaees yet” Anothor laboratory of 


the bureau, situated at Baton Rouge, La., is on high 
ground, not affected by the flood, and none of the 
expenmoits in progress there have suffered. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The cornerstone ol the new teaching hospital of the 
Unneraity of Pennsylvania’s Graduate School of 
Medicine, to be built at a cost of $2,000,000, was laid 
on June 14 In conjunction with the remodeled Poty- 
climc Hospital buildings, the new plant will com- 
pletely replace the former Medico-Chirurgical, Poly- 
clinic and Diagnostic Hospital plants, which have be- 
come merged as parte of the Graduate School of Medi- 
cme. 

The Medical College of Virginia, Richmond, as a 
residuary legatee, will receive from the Martha Allen 
Wise estate approximBtel> $130,000 for the care and 
treatment of patients at the St Philip Hospital, a 
large modem colored institution owned and operated 
by the college for teaching purposes 

The £h Lilly and Company of Indianapolis have 
recently given to the University of Kansas School of 
Medicine a research tellowship for the special study 
of hypertension, under the supervision of Dr Ralph 
H Major, head of the department of mtemal medi- 
cine The fellowship amounts to $1,800 a year and 
was recently given to Mrs Vera Johnsmeyer Jones 

The University of Edinburgh has received a gift of 
£40,000 from Mr Thomas Cowan, u shipowner of 
Leith, to assist m furthering the success of the scheme 
for the establishment of a residential house for male 
students attending the Edinburgh University Mr 
Cowan’s previous gitts to the uni\ersity, amounting to 
£30,000, are being applied to provide a hall of resi- 
dence for students, which as to be called Cowan House 

Dr G Carl Hi ber, dean of the Graduate School 
of the Imvei'sity of Michigan, has been appointed to 
succeed the late Dean Alfred H Lloyd 

Dr. Elmer A Holbrook, for the post five years 
dean of the School of Minos and Metallurgy at the 
Pennsylvania State College, has resigned Dean Hol- 
brook IS to become dean of the combmed engmeenng 
and mining school at the University of Pittsburgh. 

Rollaxd M. Stewart, professor of rural education, 
has been appointed director of the Agnoultural Sum- 
mer School of Cornell University, to take office after 
the close of the school this summer, which will be 
under the direction of Professor George A Works, 
who will next year become dean of the Library School 
of the University of Chicago 

New appointments at the Medical College of Vir- 
ginia, Richmond, indnde Dr. William B Porter, pro- 
fessor of medicine, Dr Sidney S Negus, professor of 
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chemistry; Dr J C Forbes, assistant professor of 
chemistry, Dr Lewis C Punch, associate in pathology, 
and J G Jants, associate in anatomy 

At Armstrong College, Newcastle, Mr Clement 
Heigham has been appointed professor of agmultuie, 
in succession to the late Professor D A Gilcl|iist, and 
Dr. J W Heslop Harrison to he professor of botan>, 
in suocession to Professor J W Bews, who hais re- 
signed 

DISCUSSION 

MEAN SEA-LEVEL AS AFFECTED BY 
SHORELINE CHANGES 

It seems to have been quite generally assumed that 
carefully made tidal observations, extending o\er a 
period sut!i<.ientl> long to eliminate the disturbing 
effects of meteorological and astronomical causes, will 
give a value for mean sea-levd which at any given 
place will remain essentially constant As mean sea- 
level determinations afford the only satisfactoiy 
basis toi detecting slow elevation or subsidence of the 
contment, the validity oi the assumption noted is a 
matter of no small importance 

A number of >ear8 ago the writer became convinced 
that the mean sea-level surface bordering an irregu- 
lar shore is itself an irregularly wai^ied surface, 
and that its elevation changes appreciably with 
change*^ in the iorni oi the shoreline Special studies 
of this problem are now m progress, and a full dis- 
cussion will be published at an oaily date It is 
desned here to indicate briefly some of the facts upon 
Avbich the iheoiy ot a fluctuating mean sea-level sur- 
face IS based The facts are not novel, but their 
consequences seem not fully to have been appreciated, 
especiallj bj tln)*^e citing records of mean sea-level 
observations as jnoof of slow continental subsidence 
or elevation 

We may begin with the simple and obvious case oi 
a bay connecting with the open sea by a narrow inlet 
and receiving the waters of inflowing nvors It w 
known that under such conditions the influx of nver 
water will raise the mean level ot the bay A strik- 
ing example ot this phenomenon is presented by 
Kennebecaais Lake or Bay, which receives the waters 
of the St John River and connects with the sea at 
St John, New Brunswick, by the very narrow tidal 
channel famous tor pniducing the “reversible falls” 
— from the sea into the embayment when the tide 
outside IS high, from the embayment back into the 
ocean when the tide outside is low According to the 
Canadian hydrographic authorities, the mean level 
m the embayment is at least two feet higher than 
the mean level outside There can be no doubt that 


many such embayments along oar coasts have abnor- 
mally high mean levels, the excessive elevation gen- 
erally amounting at most to but a few inches, but 
in some eases rising as high as a foot or more 
What would happen if storm waves, tidal cUTrents, 
or other agencies widened or deepened the inlets be- 
tween sea and embayment, or created additional in- 
lets, so that better egra*^s of waters from the ein- 
bayment to the sea would be insured? Obviously 
the ponding of nver waters wonld be less effec- 
tive, and the mean level of the embayment would 
fall Thus would be created, within the embavtnent, 
fictitious indications of an uplift of the land Or 
suppose that the inlet wore gradually narrowed or 
shallowed through the deposition of d^bns by wave 
or tidal currents, so that the escape of the nver 
waters was more and more obstructed In this case 
the mean level within the embayment would gradu- 
ally nse, and one would find there fictitious indica- 
tions of a gradual subsidence of tlie coast 

Let us consider next the case of mean sea-level as 
affected by prevailing wind directions It is not 
difficult to understand that if the wind blows con- 
stantly in a given direction, the level of a water body 
over which it blows must be permanently distorted 
with an abnormally low level toward the windward 
shore, and an abnormally high level along tlie lee 
shore A land mass separating two water bodies so 
affected will have distinctly different mean water 
levels on its two sides If one of the water bodies 
be the ocean, and the other a bay or lagoon separated 
from the ocean by a bar through w^hich n very nar- 
row inlet pennits restricted ebb and flow of the 
waters, the difference m mean levels on the two sides 
of the bar will persist If, however, the inlet be 
widened, or if new inlets be broken through the bar, 
the water levels will approach equality , and this will 
result in a fictitious indication of land elevation on 
one side of the bar, and a fictitious indication of 
subsidence on the other 

It can be shown that tidal conditions alone, un- 
affected by either nver mflow or wmd direction, will 
produce local inequalities of mean sea-level which are 
subject to fluctuations with changes in the fonn of 
beaches and inlets To take a smgle example, imagine 
a bay or lagoon separated from the sea by a bar 
through which a narrow mlet admits the nsing ocean 
so slowly that high tide in the lagoon never rises as 
high as high tide in the ocean. When tlie ocean waters 
fall, the waters ui the lagoon will flow back mto the 
ocean, but so slowly that before the lagoon is emp- 
tied the ocean waters begin again to nse. Thus low 
tide in the lagoon is always higher than low tide in 
the ocean, just as high tide in the lagoon is always 
lower than high tide in the ocean. Kow such tidal 
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inlets are nsually broader at the top, and narrower 
bdow, with the resnlt that the waters enter and leave 
the lagoon most freely when the tide u high As a 
eonseqaenee, the discrepancy between high tide levels 
in the two water bodies is not so great as that be- 
tween the low tide levels, and the mean level of the 
lagoon 18 therefore higher than the mean level of the 
ocean. Changes in the number or breadth of inlets 
much cause changes m the mean level of the lagoon , 
and such changes are of common oconrrence 

The shallowmg or deepening of inlets, the growth 
of bars across the mouths of ba>s formerly free from 
such shore features, or tlie destruction of bars bv 
storm waves, the narrowing of inlets by sand-spit 
growth, their widening by wave or current action, or 
the breaehmg of bars by now mlets formed by storm 
waves or by the outburst of impounded land waters , 
any and all of these must be potent causes of local 
changes in mean sea-level m harbors, bays or lagoons 
uhore are found conditions approximating those 
described above Nor do the conditions described ex- 
haust the list of those which may give rise to local 
differences in mean sea-level They are merely ex- 
amples intended to illustrate the fundamental prin- 
ciple that local changes in the form of the shore may, 
under appropriate conditions, produce local change*^ 
in mean sea-level Such changes in mean sea-level 
may be gradual or sudden, dependmg on the nature 
of the shore changes responsible for them, and they 
may amount to fractions of an mch or to a number 
of inches, depending on the form and sixe of inlets 
and bays and on the range of the tides Where 
gradual and imperceptible, yet of significant amount, 
they are apt wrongly to be attributed to progressive, 
slow coastal subsidence or coastal elevation 

Douglas Johnson 

Columbia UNivntsiTT 

QUANTITATIVE DETERMINATION OF 
ROCK COLOR 

The need for standardisation of rock colors has 
been realised by many petrographers Sedimentation- 
ists, especially, have desired a color standard In 
meetings of the Sedimentation Committee of the 
Nal^onal Research Council, the possibility of basing 
important deductions as to alteration and environ- 
ment of sediments upon Blight color differences has 
been suggested The difflenlty in investigating these 
fluggestioiis baa been the lack of means of detecting 
the requisite small color variations The best stand- 
ard of colon now in use is the Bidgway chart. In 
fact, Its use in sedimentation has become so desirable 
that the Sedimentation Committee has taken steps 
toward the pieparahcm of a more simple and cheaper 
chart, based on that of Bidgway, but especially 


adapted to field and laboratory descriptions of sedi- 
ments. 

Because the writer does not know of any appUca^ 
tion of quantitative color measurements to geologic 
investigation, he believes that the attention of min- 
eralogists, petrographers, sedimentationists and others 
interested in color work should be called to the fact 
that instruments are available by means of whidi 
colors can be analyzed and synthesized quantita- 
tively. No details of the construction and matupula- 
tion of these colorimeters need be given here for 
this information can be supplied by the dealers sell- 
mg these instruments Their wide range of applica- 
tion IS indicated by their successful use m indnstml 
plant control and research in a variety of industries 
including dye, paint, varnish, mk, and soap manu- 
facturing, sugar refining and other industnes Since 
these instruments have proved their usefulness in 
practice, il is believed that they will be found to be 
useful also in the field of pure science wherever color 
18 involved* Their value in petrographic research 
has been demonstrated by the writer in his study of 
the relationship between structure and color of the 
shales of the Cromwell Oil Field of Oklahoma. 

The most simple and obvious method of determin- 
ing rock color by direct comparison of rock frag- 
ments with a standard color chart is at beet only 
qualitative Comparisons of streaks produced m the 
usual way by drawing fragments of the material over 
an unglazed porcelain plate enable smaller color dif- 
ferences to be detected than is possible with the use 
of chips but this method is also unsatisfactory 
Streaks vary with slight differences in hardness and 
texture of the rook as well as with differences in com- 
position The texture, hardness and whiteness of 
the streak plate and the pressure applied in obtain- 
ing the streak are also significant yariables More- 
over, such a streak can not be representative of the 
sample as a whole because it involves too small a 
quantity of matenal and it has the added disadvan- 
tage of being neither reproducible nor easily pre- 
served for future reference 

Many of these difficulties can be overcome, as was 
done m the study of the Cromwell shales, by selecting 
an average sample, grinding the rock and sieving it. 
A portion of the powder passing the one sixteenth 
millimeter screen can then be pressed into a card- 
board frame, previously mounted on a datum card, 
and oovered with an ordinary thin cover glass. Blade 
binding tape such as is used in preparing lantern 
slides serves to hold the glass to the rest of the 
mount Such a record is penuanent and can be filed. 
It overcomes the objections of the above-mentioned 
methods, but it too has some disadvantages. First, 
the mounting of the powders is time-eonsunung and, 
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mocmdly, after all this work haa been done, the color 
differences detectable by the eye are not always suffl- 
etently small to be of valne in the investigation. The 
fundamental need, a method of greater sensitivity, 
remains 

Such was the case m the Cromwell problem ^hen 
a timely advertisement in Science called the wnter^s 
attention to the color photometer In order to test 
the applicability of the instrument to the study of 
the shales in question, the writer submitted samples 
of shale powders passing the one sixteenth millimeter 
screen to the dealer for trial tents. The results agreed 
so well with certain chemical determinations that the 
wnter believes that he is warranted m suggesting the 
use of the color photometer in other investigations 
When the investigation of the Cromwell shalos is com* 
pleted, it IS hoped that the application of quantita- 
tive color data to petrographic research will be dem- 
onstrated conclusively As stated in the beginning, 
the purpose of this brief paper is merely to make 
better known a color-determining device applicable 
to liquids, powders and massive solids, both hetero- 
geneous and homogeneous, capable of giving quan- 
titative data which can be presented graphically 
Such an instrument may prove of great value in 
other geologic problems such as those dealing with 
changing environments under which sedimentary betls 
have been deposited, color changes produced in rocks 
dunng metamorphism, and in other types of investi- 
gation The color of mineral streaks can now be 
placed on a quantitative basis Doubtless, other ap- 
plications will suggest themselves to the reader 

OUVBB R Grawe 

Mackay School or Mines, 

Beno, Nevada 

A NEW FUNDAMENTALIST STRONGHOLD 

"Thf Des Moines University, Des Moines, Iowa, 
IS now the pniperty of the Baptist Bible Union of 
North Amenoa A President has not been 
elected, but in the meantime the Board of Trustees 
announce that no one will be retained on the faculty 
who is not a Christian in the sense of having been 
bom again Some professors will teach no longer 
in the university because their views are decidedly 
modernistic No professor will be retained who 
tieheves in evolution, or who does not accept the 
Bible as the infallible word of God The highest 
educational standards will be maintained Des 
Moines University will teach the supematuralism of 
Christianity as opposed to the naturalism of modern- 
ism which IS prevalent to-day 

The above, taken from a publication of the Baptist 
Bible Union, is published because the situation should 


be thoroughly understood by scxantiila men. Twenty 
of the faculty, including two deana, have resigued. 
The wnter, who a year ago accepted a two-year con- 
tract as professor of biology, with the promise of 
freedom in the teaching of evolution is among those 
leaving 

N M, Obieb 

Hatuawtay Park, 

Leiianon, Pa 


QUOTATIONS 

STEEL TURNS TO RESEARCH 

ScuNCE is to work for the United States Steel Cor- 
poration To be sure, the greatest organization of its 
kind m iiie world has long had its laboratories, but it 
has been their main function to make more or less 
routine analyses and to control the processes whereby 
ore IS converted into hundreds of products ranging 
from wire to girders No startling discovery in the 
chemistry of iron and steel stands to then credit The 
corporation has made its greatest technical strides lu 
engineering — m lowenng production costs, in intro- 
ducing new machmery, in increasing tonnage Con- 
vineed, no doubt, by the example of other large indus- 
trial organizations and above all by Sir Robert Had- 
field, of Shelfield, and the great German ironmeiigere, 
the United States Steel Corporation has decided to 
create a department of research and technology 
under the direction of Dr John Johnston, of Yale, a 
scientist ably qualified by technical education and ex- 
perience to explore a field in which scientific and in- 
dustrial honors are to be won 

Judge Gary’s announcement of what his board of 
directors must have regarded as a donng innovation 
18 phrased with characteristic but guarded optimism. 
The finance committee is to keep an eye on the re- 
search laboratory While the corporation no 
money to waste intentionally,” Judge Gary comments, 
^*we have money to expend if necessary” Miracles 
are not to follow the rubbing of the lamp of science 
byvB cliemical Aladdm **We do not expect you can 
go along at a very rapid rate to begin with, or, per- 
haps, at any time, but we will have patience, as you 
must all have patience ” 

Some research is better than none, particululy if 
the spirit in which it is conducted is tl^t of the uni- 
versity. How successful the new department of re- 
search u destined to be must depend largely on Uie 
policy adopted Such experienced directors of re- 
search laboratories as Dr W R Whitney, of the Qm^ 
eral Electric Company, and Dr C Kennetfa-Mees, of 
the Eastman Kodak (^mpany, have argued for an 
absolutely free hand. Money-making must sot mfeet 
HiB laboratory. Paradoxically, the most money ii 
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nuide by laboratonee least ooaeemed with it — ^by men 
who have dabbled m the Einstein theory and the 
tones of tlie Bohr atom and stumbled on principles 
applicable to industiy If purely commercial stand- 
ards are to g:uide the research director he finds it dif- 
ficult to attract men of the finest scientific t>pe His 
net result is merely a heightening of tcchniCHl edi- 
ciency, an improvement m finished products Grant a 
laboratory the right to work untrammelod and both 
science and industry gam It was the adoption oi: tins 
large-visioned policy that made the discovery of duc- 
tile tungsten possible — a discovery that unexi)ectedlv 
gave us electnc lamps of an economy and bnllianiy 
undreamed of twenty years ago, radio tubes that liovo 
made broadcasting and television twentieth century 
triumphs^ and deeply penetrating X-ray tubes that 
have been a boon to the sick 
The richest assets of some of our largest corpoin- 
tions are nut their physical properties but the discov- 
eries made in laboratories where research has been 
conducted for its own sake I’erhaps because these 
assets can not be even approxunatoly appraised, at 
least one corporation carries its priceless patents on 
its books at the valuation of one dollar — The ^ew 
York T%mes 


SCIENTIFIC BOOKS 

The Ferns (FUicales) Vol II The Emporangmtae 
and other relatively Pnmittve Ferns F 0 
Bower, ScD, LLD, FRS, pp 344, many 
figures Cambridge, the University Press 1926 

For more than forty years Professor Bower has 
been recognused as a leader in the study of the Pteri- 
dophytes , and this work, the second volume of a com- 
prehensive treatise on the ferns, of which the first 
appeared in 1923, is especially welcome to those, who 
m these days when morphology is rather discredited 
still feel that the subject not only is far from ex- 
hausted, but will again be revived when some of the 
current botanical fashions are out-moded 
The present volume treats in detail the Eusporan- 
giatae and the more pnmitive families of the Lepto- 
sporangjates, and is a contribution of the first impor- 
tance. It records the latest conolusions of the author 
as to the stmetore and dassiflcation of the ferns 
Not the least valuable feature of the present volume 
IS the attention paid to the fossil ferns, as well as 
to the living ones, and the comparison of the latter 
with thmr ancient relations is constantly borne in mmd 
m an endeavor to construct a system of classifleation 
which, approximately at least, will represent the true 
genetic rdUtionsbipB, and throw light upon the ongm 
of the existing ferns 

Professor Bower reeognises three types of sporan- 


m 

gium-development, and on this basis he arranges the 
families in three categories, mz Simplices, in which 
all the sporangia of a sorus are formed simultan- 
eously, Gradatae, in which they are of different 
ages, formed in bnsipetal succession, and Mixtae, in 
which sporangia of different ages are mingled m the 
same sorus The Bimphces are the most primitive, 
the Mixtae the most specialized 
There are two types of sorus, margmal and super- 
ficial, tc, borne on the lower surface of the leaf. 
The marginal sporangia are believed to be the older 
type, although the superficial son are characteristic 
of the Marattiacae as well as of some other paleozoic 
ferns The present volume deals with the Simplices 
and Gradatae, of which fourteen families are recog- 
nized 

Before considering the living ferns, a chapter is 
devoted to a group of fossils, Coenoptendaceae, which 
have no existing representatives There are three 
families of these Botryopterideae, Zygopterideae, 
and Anachoroptcrideae They are all confined to the 
Palaeozoic, occurring from the Upper Devonian to 
the Permian 

The author concludes ^lat the Coenoptendaceae in- 
clude an assemblage ot more or less synthetic types 
which may probably be assigned to the Fihcales, but 
which do not show any close relationships with ex- 
isting ferns 

Of the living Filicalcs, it is pretty generally ad- 
mitted that the two Eusporangiate iamilies, Opbio- 
glossBccae and Marattiaceae, are the most pnnutive 
In his earlier wnritmgs Professor Bower separated 
the Ophioglossaeeae from the Fihcales, but in the 
present work he has restored them to a place among 
the ferns, where there is no doubt they belong It 
18 true that their exact relationship with the other 
ferns is not easy to determine 
While almost nothing is known of the geological 
history of the Ophioglossaeeae, there is very strong 
evidence that they are the most primitive, and pre- 
sumably the oldest, of the hvmg ferns There seem 
to be sufficient resemblances to the fossil Coenop- 
tendeae to warrant the assumption of a remote re- 
lationship with that order 
Although a very full desenption of the external 
morphology is given by the author, there are certain 
points that might bo criticized In the discussion of 
the venation m Botrychium, for instance (p. 43), Pro- 
fessor Bower emphasizes the difference between the 
open venation m Botrychium and the reticulate vmiar 
tion of Ophioglossum , but he fails to note the two 
types of venation found m Botrychium, although he 
flguzee these The simpler, and probably more primi- 
tive epeoses, eg, B Lunarta, B emplex, have ^^Cy- 
dopteroid’’ venation, while the larger species show a 
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midnb and lateral veins like those of the typical ferns 
Now the transition from the cyclopteroid venation of 
Eu-botrychium to the simple reticulate venation of the 
cotyledon of Ophtogloasum Moluceanum, for example, 
is not a very great one A similar transition from the 
open venation to the reticulate is shown by Professor 
Bower m Marsilca (p 179, Fig 461) In short, the 
contrast between the venation in Ophioglossum and 
Botrychium is not so marked as Professor Bower be* 
beves 

The statement (p 57), ^^In the ontogeny of the 
Ptendophytes a coherent body of tissue called the 
stele, partly made up of elements having a truly 
cauline ongm, exists from the first, and it serves to 
connect up adjacent leaf*traces,’’ is certainly open to 
question A most careful study of the ontogeny of 
Ophioglossum, especially 0 Moluceanum, has shown 
as conclusively as possible that the whole of the vas* 
cular skeleton of the axis is of foliar origin and that 
there is no truly caulme stelar tissue This is true 
also for Botrychium and probably for Helmintho* 
stachys, as well as for the early stages, at least, of the 
Marattiaceae 

It may be said that Professor Bower seems to be 
aware of the difficulty m harmonizing the stelar 
theory with the conditions that exist m Ophioglossum 

Professor Bower’s studies on the development of the 
sporangium in the Ophiogkissaceae are quite the most 
complete that have been made, and are amply treated 
in the present volume One m$y venture to differ 
from his conclusions in one particular, via , the nature 
of the sporangial spike There is good evidence that 
this is not an appendage of the leaf, but a structure 
coordinate with the whole stenle segment Both m 
Ophioglossum Moluceanum and Bottychmm Lunana 
there is a dichotomy of the \ery young leaf pnmor- 
dium, the branches forming respectively the fertile 
and stenle segments 

A sufficiently conipletc account of the gametophyte 
IS given, but the embryo and young sporophyte, es- 
pecially in Ophioglossum, are not treated as fully as 
might have been wished Why the young sporophyte 
in 0 Moluceanum, with its functional cotyledon, 
should be considered less primitive than that of the 
other species in which the early leaves are rudimen- 
tary, is hard to understand, nor will the conclusion 
that Ophioglossum is less pnmitive in structure than 
the other genera be accepted without question Space 
will not permit a fuller discussion of these points 

The very distinct order Marattiaceae is of particu- 
lar importance in the pbylogeny of the ferns, since 
unlike the Ophioglossuceae, to which they are un- 
doubtedly related, there are abundant fossils obviously 
albed to living forms 

In the later Palaeozoic, fern-like fronds with son 
similar to those of existing Marattiaceae are found, 


and m the older Mesozoic rocks occur fossils mudi 
like the living genera. 

The statement (p 162) that the very young spoto- 
phyte of Danaea is ^^protostelic,” w incorrect, as there 
are several distmct xylems belonging, respectively, to 
the leaf traces which have united to form the solid 
stele 

The relationships of the Marattiaceae to the other 
ferns are difficult to determine They seem to be 
relics of a Palaeozoic and Mesoboic stock which have 
come down to the present with little change and have 
not given nse, directly at least, to any of the existing 
Leptosporangiates 

In the Miumeration of the number of livmg Marat- 
tiaceae (pp 124*125), there is an obvious typograph- 
ical error Chnstensenia (Kattlfussia) has only two 
species, not 26, as indicated in the table 

To some extent intermediate between the true En- 
sporangiatae and the Leptosporangiatae is the small 
family Osmnndaceae with two genera, Osmunda and 
Todea, and 17 species Like the Marattiaceae, the bv- 
mg species are but remnants of a once much more ex- 
tensive order The earliest fossils of Osmundaceae 
are in the Permian, where perfectly preserved stems 
elosely resembling the structure of bviug species are 
found 

The intermediate character of the Osmundaceae u 
shown m the gametophyte, embryo and spofangia, as 
well as m the anatomy of the adult sporophyte This 
IS excellently summarized on page 148 

The three remaining famibes of Simpliees, Schizae- 
aoeae, Gleicheniaceae and Matoniaoeae, bke the Os- 
mundaceae, are undoubtedly relics of ouoe much more 
predominant types Of these the Schizaeaceae lead 
up to the senes of Leptosporangiates with marginal 
son, while the Gleioheniaoeae are the most primitive 
of the senes with superficial sporangia. 

The Gleicheniaceae, and the related Matomaceae, 
are very umform m their structure, but the Scbizaea- 
eeae differ greatly among themselves, and their rda- 
tions to the other ferns, both Imng and fossil, are hy 
no means clear Possibly going back to the Carbon- 
iferous, and certainly to the Jurassic, they show great 
variety both as to external form and anatomy, Thetr 
sporangia, however, axe quite uniform in type. 

Probably an offshoot of the Schizaeaceae are tbe 
heterosporous Marsileaceae, which agree closely with 
the Schizaeaceae m their anatomy and in the d^elop- 
ment of the sporangia. 

During the Mesozoic, especially the Cretooeous, spe- 
cies of Gleiohema were abundant in the northem 
gions, extending even to West Greenland. Fossils 
resembling Gleicheniaceae occur m tiie coal measures, 
but there is some doubt as to their real nature. 

Tbe first family of the Oradstae, the Byrnsno* 
phyllaeeac, ut a very natural one, all of the neaiiy 860 
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speeiea being referable to the two closely related 
generOf Hymenophyllam and Tnchomanes Tfaetr 
geological history is obscure, but the latest conclusion 
18 that the family is not an extremely old one Their 
nearest relationship is probably with the Sehieaeceae 
Formerly included in the Hymenophyllaceae is the 
monotypic genus Loxsoma from New Zealand, but it 
has now been separated as the type of a separate fam- 
ily, lioxsomaceae, which also includes three species of 
a recently described second genus, Loxsomopsis Pro- 
fessor Bower believes that the Loxsomaceae arc re- 
lated to the Dicksoniaeeae 

The most radical change in classification is the 
separation of the Cyatheaeeae, to which most of the 
tree-ferns belong, into three families, viz , Dieksonia- 
eeae, Protocynthoaceae and Cvatheaceae, the latter 
including only the three g^era, Cyathea, ilemitelia 
and Alsophila The Dicksoniaeeae have maxgmal son, 
and ai*e believed to have no relation to the Cyathe- 
aceae, in which the son are superficial The family 
Protocyatheacoae is proposed to mclnde two genera, 
Lophona and Metaxya. 

Professor Bower notes a remarkable peculiarity ot 
the young sporangia in Metaxya and the Gyatheaccao 
in which they differ from all other feme that have 
been investigated, viz, the apical cell of the young 
sporangium is tw*o-8ided, instead of three-sided Fig- 
ure 55 suggests the segmentation m the anthendiuni 
of a moss. 

The family Plagiogynaceae is proposed to include 
the single sii^l genus Plagiogyna It is to some ex- 
tent a synthetic type, intermediate between the Grad- 
atae and Mixtae. is a relatively pnmitive type, 
but not very elosdy allied downwards to any one of 
the known pnmitive Ferns ” 

The last family discussed m the present volume 
IS the Dipteridaoeae, with the single genua Diptens, as 
to whose relationship there has been some controversy 
The final chapter is an excellent summary of the 
conclusiona reached from the detailed study of the 
different families. This chapter includes maps show- 
ing the present distnbuhon of several of the most 
important families, as well as their occurrence in a 
fossil condition. There is also a duigram showing the 
relationdups of the faxnihes discussed in the text 
Professor Bower’s long continued and exhaustive in- 
vestigations in the development of the sporangium 
have made him the leader in this important subject, 
and he has treated it admirably in the present volume 
It is this perfect mastery of Ibe subject which makes 
his elasBifloatioa, based nuunly upon sporangial char- 
acters, eo safdsfaotory. There wUI probably be little 
dissent from his eonolusions. 

One eonld wish that less space had been devoted to 
the daberate details of stem-anatomy, and somewhat 


more to the gametophyte and embryo-sporophyte, es- 
pecially to the question of the origin of the vascular 
system 

The conclusions reached by recent studies on the 
origin of the vascular tissues of the Eusporangiatae 
point to a toliar ongm for the bundles of the axis, 
and these results are hardly given adequate attention 
by Professor Bower It is by no means unlikdy that 
farther investigations on the vascular bundles of the 
Leptosporangiates will show that m thc*m also, there 
IS no “stele” in the sense used by the author 
Professor Bower is to be congratulated on the com- 
pletion of the second volume of this very important 
undertaking, and the final one will be looked forward 
to with the keenest interest To all students of the 
Ptertdophytes these volumes will be indispmisable. 

Douguab Houghton Caupbell 
STANF oan tJNivxaaiTY, Caufoenia 


SPECIAL ARTICLES 

THE INFLUENCE OF X*RAYS ON THE 
DEVELOPMENT OP DROSOPHILA 
LARVAE 

Dcaing the past two years wc liave been engaged 
m carrying out experiments the results of which we 
have hoped would give some definite data concern- 
ing certain fundamental aspects of radiation effects 
on biological procimses As a preliminary report we 
wish to present some of the observations made on the 
influence of X-rays on a given biological process, 
namely, the development of Drosophila larvae into 
pupae The larvae employed in our experiments 
have been raised from an original culture of Dro- 
sophilae obtamed from Dr J H Northrop who had 
grown these flies under aseptic conditions for many 
generations, and we have maintamed the same con- 
ditions 

Our procedure, briefly stated, has been to wash 
larvae (mean age, 2.5 days) out of a seeding flask 
on to a piece of aseptic voile, then to transfer them 
by a method of ran^m sampling to wells m paraf- 
fin blocks, or to paraflin permeated pill boxes (in 
which case the boxes were then set in wells in paraf- 
fin blocks) A Kelly-Koott X-ray machme^ sup- 
plied with 12 5 cm spheres for spark gap, has been 
used throughout 

We observed that the larval stage was significantly 
prolonged, and that the fraction of the total number 
of irradiated larvae reaching the pupal stage was 
sensibly the same as for controls, when the conditions 
of irradiation were as follows Spark gap 2 cma 
diitanoe between spheres, M. A., 8; target distance, 
3(hS cma. Three experiments were then performed 
in each of wluoh three lots of larvae w^te irradiated 
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for the same period (one hour) to test the repro- 
ducibility of this effect 

The values obtained for the mean duration of tlie 
prepupal period, expressed in days, were as fallows 


Experiment 

Jrrathated 

Controls 

Difference 

1 

8 3r> 

5 18 

3 17 

2 

8 37 

504 

3 33 

3 

8 04 

4 83 

3 21 


In another group of cxpenincnts larvae were irra- 
diated with radiations, n larger proportion of the 
energy of which was due to radiations of short wave- 
length The conditions of irradiation were as follows 
Spark gap 8 eras between spheres, M A, 6, tar- 
get distance 54 cnis , filter 1 0 mm aluminum and 

05 mm copper The X-ra> bulb was contained in 
a lead drum with a circular aperture of 13 5 cms 
diameter The periods of irradiation were varied, 
being 50, 100, 150, 200, 250 and 360 minutes, respec- 
tively, the corresponding mean duration of the pre- 
pupal period, expressed %n days, being 6 76=^008, 

6 02 004, 639 ^ Oil, 677 ^ 006, 7,02 010, 

7 46 — 0 08 , 7 87 ± o 12, while the value for the con- 
trols was 5 63 0 05 (where the precision measure 

IS the a d and the number of independent observa- 
tions for each irradiation inten^al was four) These 
data indicate that the mean duration of the prepupal 
period IS an increasing function of the period of tr- 
radiation, under otherwise fixed condUions of irradi- 
ation, at least within the interval studied. 

These results suggested the possibility of observing 
an effect of the radiations just described when em- 
ployed in a manner similar to that utilised m deter- 
mining “depth dosage’* in radiation therapy, where 
either water or paraflSn phantoms are used in con- 
junction with the ionization chambers placed at van- 
ous depths To this end paraffin blocks were pre- 
pared, 26 by 25 by 2 5 cms with cyhndncal wells 
at the center of one of the large faces of each These 
wells were 2 5 cms in diameter and 06 cm deep 
The larvae to be irradiated were selected fnim a 
batch of prepared larvae by a method of random 
sampling and distributed m the wells mentioned above 
and m a similar well utilized for the controls, asep- 
tic technique being employed throughout The wells 
were then covered with a piece of paraffin-permeated 
paper and sealed, following which perforations were 
made in the pajicr lid The blocks were now stacked 
so that the edges of the square faces coincided and 
the wells were accordingly eo-axial Previously air 
vents had been arranged m the paraffin for ventila- 
tion which was facilitated by the use of an electnc 
fan The stacked blocks were so placed under the 
X-ray bulb tliat the centroid of the target lay on the 
common axis of the cylindrical wells 

Experiments were performed in accordance with 


the procedure just outlined, in which the penod of 
irradiation was six hours and the distance from the 
target to the upper face of the top paraffin block 
was 54 cms The resulting mean duration of the pre- 
pupal periods, expressed in days, for the larvae in the 
various blocks was as follows 837, 7 90, 7J.6 , 6 47, 
617, while the mean value for the controls was 6,57 
days 

Obviously, it would be desirable to have a measure 
of the time of ii:radiation required to produce the 
same extension of the mean prepupal period in tlie 
different lajers rather than or in supplement to the 
data given above We have been unsuccessful with 
experiments of this kind, because the facilities tor 
produiiug a sufficient radiation intensity available at 
present in our laboratory are such that the period of 
time required to effect significant changes m the lar- 
vae irradiated at the lower levels is so great tliat it 
IB disadvantageous to maintain the larvae in the un- 
natural environment In the experiments performed 
BO far we have not obtained reproducible results 

We hope that in the near future we sbaU have the 
necessary facilities for completing these expenments 
and extendmg our w^ork to include observations of 
other biological processes in the same as well as in 
other systems Such expenments will undoubtedly 
lead to a better understanding of how radiations af- 
fect biological processes and it is possible that methods 
may bo made available which will permit the measures 
of biological effects and those of ionization effects 
to be contrasted 

R. G Husssv 
W, R Thompbow 
£ T Calhoun 

Dkpartment op Patholoot, 

Yale Ukivkbsitt 

THE ANTI-STERILITY VITAMIN £ AND 
POULTRY! 

Herbbbt M Evans and George 0 Burr,* of the 
University of California, stated m a paper presented 
at the Washington meeting of the National Academy 
of Sciences, and reported m Volume LXl, No 1686, 
SciBNox, that “stenhty is a dietary defieienoy dis- 
ease for it can be cured or prevented by a change la 
dietary regime, a change involving the addition of 
ceriaui single natural foods high m a food factor or 
the addition of very much smaller amounts of ex- 
tracts of those foods ” The work reported was with 
rats. 

In this report they state that Vitamm E is present 

1 Published approval of the Director of AgHooltorsl 
Experiment Staiios as Technical Paper No. 47« 

a'' Anti-Sterility Vit. Evans and Burr, Bemsex, 
61, 510--620, May 15, 1025. 



Jwr 16, 1927] 


8CIENCS 


67 


but eztiBinely low m milk fet and that cod liver oil 
28 notably lacking ui Yitamm E and that throughout 
the life of the animalB 0 per cent by weight of the 
ration may be constituted of cod liver oil and yet 
stenhty results 

Vitamin E has been found to exist in oats, com 
and especially i^heat The aheat germ is said to 
have an extraordinary richness of E Vitamin Other 
feeds reported to contain it arc lettuce, dried alfalfa, 
pea seedlings, nee, yellow com, rolled oats, velvet 
bean pod meal, egg yolk and cooked moat 

Kathoniie Scott Bishop, of the University of Calt- 
fomia, assisting Herbert M Evans, and Barnett 
Sure, of the University of Arkansas, have earned 
on expenments leading to the same conclusions as 
Ihose reported in Soikkce on a diet composed of milk 
casein for protein, cornstarch for carbohydrates, lard 
for fat and the proper mtnei'al salts, with the addi' 
tion of a little butter for Vitamin A, yeast for B, 
orange juice for C and cod liver oil for D The rats 
grew normally and thnved but they failed in fer- 
tility * 

The addition to the dietary of a little lettuce or 
rice enaUed the rats to reproduce Four successive 
generations have been raised on such a synthetic diet 

Evans and Bishop have found that the male as well 
as the female is affected by the lack of this substance 
and they have been able to extract it from favorable 
foods by alcohol and ether 

Recent experiments conducted at the University ot 
Idaho on the mHuence of hatchability of certain 
feeds of high vitamin content and certain animal pro- 
tein feeds indicate that nutritional conditions affecting 
hatchability m chickens apparently differ from those 
in other animals. In these experiments the hens ail 
received wheat for their scratch feed During 1923- 
1924, the basal mash (B) was composed of equal 
parts of wheat bran, aborts, eommeal and ground 
oats, to which was added two pounds of charcoal and 
four ounces of salt per one hundred pounds. In addi- 
tion to the mash the birds received gnt, oyster shell 
and water. This ration was lacking in animal pro- 
tein content The no-high vitamin feed pen received 
no feeds in addition to this ration. The dry yeast 
pen received 2 per cent, dry yeast m the mash and 
the cod liver pen received 2 per cent, of medicinal 
cod liver oil in the scratch feed. This oil was mixed 
into the wheat about every five days. 

During 1924-1225, the basal ration was changed 
Twenty per cent peameal was added to the mash and 
unlimited sour milk was given No water was avail- 
able to the hens. This ration (A) contained ample 

» ^'Fertility Vitamin/’ B E. Slosson, 8ci. Monthly, 18 
AprU, 1924 


animal protein content for egg production In 1024- 
1925 they had the run of pens 8'x40^ Dnnng 
1925-1926 the ration was the same, but the birds 
were confined the entire year During 1924-1926 
and during 1025-1926, the lawn dippings pen re- 
ceived live pounds of lawn clippings per one hundred 
birds daih The^e lawn clippings contained blue 
grass and Dutch white clover and had been cured in 
the sun and llien sacked They were soaked in water 
before being fed Dimng 1925-1926, alfalfa leaves 
and blossoms, prepared in a similar way, wore fed 
m one pen Both the lawn dippings and alfalfa 
leaves and blossoms mav have some Vitamin D con- 
tent duo to the method used m preparing them 
The following table shows the results of the experi- 
ment during the three years, 3923-1926 

TABLE I 

Influence of Certain Vitamin Feeds on Hatchabilitv 

Basal Ration B — Banal Ration A — 
No Animal Proteins Animal Proteins 


Feed 

Year 

Per eoTit 
hatch 

Year 

Pi-r cent 
hatch 

Cod bvir 0)1 


abihty 

1924r-25 

abibty 

61 


1923-24 

26 

3925-26 

57 9 

No vitamin feed 

3923-24 

24 

3924- 25 

3925- 26 

26 

37 4 

Dry yeast - . 



1924r-25 

38 

1929-24 

30 


- - 

Lawn clippings 

- 


3924r-25 

54 

- — . 


3925-26 

59.6 


SUMMABY OF AVERAOES 


Fei»d 

Years 

Per cent 
hatchability 

Cod liver oil 

1923-26 

48 3 

No vitamin feeds 

1923-26 

281 

Dry yeast „ 

1923-25 

34 

Lawn chppmgB . 

1924-26 

568 

Dunng 1023-24, when the ration 

was low in ani- 


mal protein feeds, none of the pens gave good hatch- 
ability The addition of feeds of high vitamin con- 
tent to this ration was of little value of inereasbg 
hatchability During 1924-1926, the hatchability in 
file no-high vitamin and dry yeast pens was very 
poor, while in the cod liver oil and lawn dippings 
pens it was high. The addition to the ration of ani- 
mal proteins m the form of sour sktm milk was 
apparently an important factor Dunng 1925-1926, 
when the birds were confined during the entire y«!ar 
and the ration again contained sufficient animal pro- 
teins the no-high vitamin pen again gave very poor 
hatchability compared to pons getting cod liver oil, 
lawn dippings and alfalfa leaves and blossoms. 
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Additional expenments mvolvingr tiie influence of 
different animal protein feeds on hatchability bring 
out aome very interesting and valuable results Sour 
iduin milk has proved especially valuable Pens get- 
ting sufficient vitamins rarely give poor hatchability 
when the birds are getting unlimited sour skim milk 
It IS necessary, of course, that other conditions be 
nght 

The extensive expenments in the feeding of poul- 
try at the University of Idaho Agricultural Experi- 
ment Station show conclusviely that reproductive dis- 
orders in poultry can not be remedied by simply 
adding wheat, yellow com, oats or other feeds which 
have been found to contain Vitamin E From the 
nutritional viewpoint, a combination of factors is 
necessary for maximum hatching power In addition 
to the feeds that the breeding stock are given, there 
apparently are manv otlier important influences ^ 
Raymond T Pahkhubst 

Idaho AoBinnvruaAL 
Expebiment Statiok 


THE AMERICAN ASSOCIATION OF 
MUSEUMS 

The twenty-second annual meeting of the Amer- 
ican Asaociatjon of Museums was held in Washing- 
ton, D C , from May 23 to 25 The marked feature 
of the conference was the extent to which the pro- 
gram was in the hands of members and delegates 
rather than of scheduled speakers This circum- 
stance, and the almost complete absence of questions 
of business, which, during the recent years of asso- 
ciation growth have so absorbed attention, produced 
a meeting of unusual profit 

Coming at the end of the fourth year of the asso- 
ciation’s work since pennanont headquarteis were 
established, the meeting gave opportunity for an ap- 
praisal of progress The reports of officers indicated 
that the organization has now emeiged from the class 
of expenments and has taken its place squarely in 
the ranks of established institutions Its progress 
has been partly in the nature of financial devdop- 
ment, accompanied by increased service, and pertly 
of broadened outlook attendant upon the growth of 
projects Among the undertakings completed are 
the Yosemite Museum — erected by the association 
and now turned over to the Federal Government, an 
important traveling exhibit of industrial art objects 
brought from the recent International Exposition of 
Decorative and Industrial Arts and circulated to the 

4 * ( The Feeding and Management of Breeden, ” B T 
Parkhunt, Agneultural Experiment Station Cireolar No 
44, Apnl, 1927. 


larger art museums of the country, mpotU of two 
surveys of European muaeums; a field study of small 
museums in this country, and a report of this work m 
the form of a “Manual for Small Museums” 

The report of the treasurer showed total income 
for all purposes to be $56,277 41 and total disburse- 
ments to be $41,915 98 

Among new projects undertaken dunng the meet- 
ing were an effort in cooperation with tiie National 
Education Association to secure the services of a spe- 
cialist on school museum relations, and establishment 
of a demonstration small museum A course of train- 
ing for museum work, which has been under con- 
templation for some time, was announced for next 
fall, and progress was ^reported in the development 
of a cleanng-house service for exchange and redis- 
tribution of museum collections 
The general sessions of the conference were held 
on three successive mornings — at the Smithsonian 
Institution, the American Red Cross National Head- 
quarters — ^where the Red Cross Museum is located — 
and the Corcoran Gallery of Art, respectively One 
principal paper on each morning was followed by a 
full discussion and a series of committee reports. 
There was an outdoor afternoon session following 
luncheon at the Great Falls of the Potomac, an 
evening devoted to simultaneous sessions on art, 
science and history problems, and a final banquet at 
which the speakers were Dr E. E. Lowe, of Lei- 
cester, England, representative of The Museums As- 
sociation of Great Britain, Lorado Taft, of Chicago, 
and Dr. L 0 Howard, of Washington, D C The 
presidential address was delivered by Chauncey J. 
Hamlin, president of the Buffalo Museum of Science 
The free disoussion, which figured so prominently 
m the meeting, was responsible for two impromptu 
sessions devoted to educational work— a subject of 
outstanding importance to museum workers at the 
present stage in the development of their taohxiiqne. 
The ranks of museum educational workers were sup- 
ported by a number of school representatives, whose 
presence indicated a new tendency on the part of 
school boards to inquire actively into museum co- 
operation 

Officers were elected for the coming year as fol- 
lows* 

PretideM, Cbatmoey J. Hamlin, Buffalo 
Vuie-preMmU, Fiske Kimball, Philadelphia; Arthur 
C. Parker, Boehester, Charles R. Biokardi, New Yoilt, 
and George H Sherwood, Now York. 

Secretary, Wifilam deC Bavend, Washington, 
rreomrer, George D Pratt, New York. 

Lauubvcs Yaxu Okakak, 
Direetor 
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MEDICAL RESEARCH AND ITS 
ORGANIZATION^ 

Occasions such as the one m which we are partuU'- 
pating are pecnharly significant They mark the ad- 
vancement of knowledge — its principles and praetiee 
— through a training of both the mind and the hand m 
the power to comprehend and extend knowledge All 
knowledge comprises one vast domain , there is to-day 
*4eareely a line of separation between the pursuit of 
the knowledge called '^humanistic** and that called 
'Scientific ” The object is one, since m both what is 
sought is the interpretation of nature, whether m the 
))hysical world about us or in the mmd and spirit 
i^ithin In all these fields, we are now used to exercise 
the privilege of tree inquiry and to substitute for 
authority the evidences of our perceptions 
This high privilege is on the whole a recent acquisi- 
tion Although YfQ date our intellectual freedom from 
the Renaissance period, it is fruitful to reflect on the 
diverse ways in which the revival of learning in the 
iuurteenth, fifteenth and sixteenth centuries affected 
on the one hand the development of letters and art, 
and on the other that of science The interest awak- 
ened in the literature of Greece and Rome was shown 
m the admiration not only for the works of poets, his- 
torians and orators, but also for those of physicians, 
anatomists and astronomers In consequence, scien- 
tiOc investigation was almost wholly restricted to the 
study of the writings of authors like AnstoUe, Hip- 
pocrates, Ptolemy and Galen, and it became the high- 
est ambition to explain and comment upon their 
teachings, almost an impiety to question them Inde- 
pendent inquiry and the direct appeal to nature were 
thus discouraged, and indeed looked upon with the 
utmost distrust if thoir results ran counter to what 
was fouqd in the works of Aristotle and Galen * 

It 18 nw without significance for us that it was the 
anatomists of the sixteenth century who broke with 
tradition and determined to examine the human body 
for themselves, and it was owing chiefly to the labors 
of two independent geniuses, contemporaries for a 
time at the University of Padua, Galileo and Harvey^ 
working in very different spheres, that the old order 
was overthrown and a new era inaugurated 
For medicine as well as for the physical sciences 

1 Address made at the Convocation for the Conferring 
of Advanoed Degrees, Brown University, June U, 1927. 

s Harvey, W., ''Motion of the Heart and Blood in 
Anlmalf,’’ translated by Robert Willis, Everyman’s ' 
Library, 1906; Introduction by E. A Parkyn, p vlL 
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these two men were of supreme importanoe. From 
Harvey’s diseovery of the movements of the heart and 
blood veasels dates not only the science of phyaiologyt 
but that of medicine itself It has been well said that 
this great discovery stands to medical practice much 
in the same relation as the discovery of the manner’s 
compass stands to navigation * 

Harvey’s epochal book was published in 1628 It 
seems probable that he began teaching his doctnnes 
to his classes as early as 1616 — the year of Shake- 
speare’s death For more than ten years, Harvey de- 
layed any formal publication of his expenments and 
deductions, meanwhile invitmg cnticisrn and opposi- 
tion to his views from all sources, in order that the 
complete truth, free from any falsities and misconcep- 
tions, might bo disclosed To-day as it did then, bis 
modest treatise stands as a landmark m human his- 
tory, and a perusal of the methods of experiment em- 
ployed and the mode of presentation adopted arouses 
feelings only of admiration and emulation The fun- 
damental thesis of Harv^’s teaching is expressed in 
almost winged words by a modem physiologist ^ 
that only by seaTehing out and studying the secrets of 
natnre by way of experiments can we hope to attain 
in the words of Job ^’to a comprehension of the wis- 
dom of the body and the understanding of the heart,” 
and thereby gam that mastery of disease and pain 
which will enable ns to relieve the burden of mankind* 

The announcement of the discovery produced a sen- 
sation , it was opposed, but not by the younger physi- 
cians Among those who discerned its significance 
was the philosopher Descartes The material effect 
was not fortunate Harvey’s medical practice fell off 
Patients feared to put themselves under the care of 
one accused by the ignorant and envious of being 
crack-brained, and of putting out new-fangled and 
dangerous doctrines This fate of great innovators is 
still not unknown There was fortunately orfe man in 
a higli place who showed lively interest m the dis- 
covery Charles I supported Harvey and appointed 
him his personal physician It is interestmg to reflect 
that this monarch, whatever opinion may be held of 
Ins other qualities, by aiding Harvey and Van Dyke 
showed himself an enlightened patron of art and sci- 
ence® 

Hardly more than half a century separates the 
astounding figure of Harvey from the overwhelming 
figure of Newton — “the lawgiver of the universe” in 

* Simon, Sir John, Motion of the Heart and Blood 
in Animals,” Everyman’s Library, 1906, p ix, Editor’s 
Introduetion. 

s Starling, E , Lancet, 1023, li, 860 

® Harvey, W, ’’Motion of the Heart and Blood In 
Animals,” Everyman’s Library, 1006, p xviii, Editor's 
Introduetion 


the phrase of bis oontemporaries Both men were 
enemies of mere speeolatlon, and npholders of the ex- 
pmmental method, and both were oonspicnons by rea*^ 
son of the extreme caution with which they promul- 
gated their discoveries Newton even less than Har- 
vey was possessed of the passion, veiging on fanati- 
cism, for scientific discovery which has distinguished 
many men He had almost to be cajoled mto the 
ennnciation of the discovery of the law of gravitation, 
and he all bntjfailed to complete the Pnnctpta, be- 
cause he detested controversy, 

“I see I have made myself a slave to philosophy; 1 
will resolutely bid adieu to it eternally, except what 1^ 
do for my private satisfaction, or leave to come out 
after me , for I see a man mnst either resolve to put 
out nothing new, or become a slave to defend it ” 

Newton’s objectivity was extraordmary , in spite of 
the wonderful success of his theory he did not think 
that the law of gravitation was the final expression 
of gravitational phenomena — a piece of scientific cau- 
tion which we have seen justified m our day 

To those of us ehaxged with the responsibility of 
searching out scientific aptitude, it is wholesome to 
learn that the reflective youth, unlike most great 
mathematicians, gave no evidence of mathematical/ 
precocity Even when at nineteen he entered Cam- 
bridge he had no definite intention of studying mathe- 
matics, it was the chance picking up of a book on 
astrology at a country fair which turned his mind in 
this direction, and yet when ho took hw B A, degree 
four years later he had discovered the binomial 
theorem and invented the differential calculus 

The past one hundred years have seen the triumph 
of the expenmental method, the deepest problems of 
which we are aw^oro have been explored with confi- 
dence because of the perfection of method and of m- 
struments of extreme precision In the physical 
world we stand in awe of the marvels being acoom- • 
phshed as, to take two or three spectacnlar examples, | 
in the field of atomic structure, of radiology and of 
aviation The medical biological field is also bemg 
cultivated, with results no less significant perhaps for 
science as a whole 

Since the greater speed of discovery has come with 
the last half centoiy, it may be of interest to mqnirv 
briefly mto some of the advances in medioal science, 
with which subject 1 am myself more familiar* That 
this science should have lagged somewhat and indeed 
still grows more slowly thui the mechanical and physi-m, 
cal smenoes need scaredy evoke comment. As was 
marked by Claude Bernard,® “the object of acsBiiee is 

• Bernard, Ciatide, ’’An Introduetion to the Btody of 
Experimental Medicine,” English Traaslatiott, 10iE^7| 
p. 67. 
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evtiywlum the aame, to learn the material conditions 
of phenomena. But thou|^ this goal is the same in 
the physioo-ohemtoal and m the biological sciencesi it 
IB mneh harder to reach m the latter, because of the 
mobility and complexity of the phenomena which we 
meet'’ Under those circumstances it is no wonder 
that at a period when the physical sciences were being 
ennehed by experiment, medicine still remained a sub> 
ject of philosophical systemization — a condition called 
by the philosopher Locke the Romance-way of physic, 
because it is more easy for men to build castles m the 
air of their own than to survey well those that are on 
the ground ' 

It 18 usual to date the beginning of what we ate 
pleased to call the present or modem ora of medical 
research from the establishment of the germ ongm of 
disease In truth, no such sharp distinction as this is 
to be drawn, the germ theory of disease is a logical 
outgrowth of the state of development of chemistry 
and physiology m the middle period of the nineteenth 
century, and those two sciences had contributed then, 
as they continue to contribute in ever-mcreasing vol- 
ume, to the store of biological knowledge 

And yet there is truth in the view that new impetus 
and new hope were suddenly brought into medicine 
through the pregnant discovenes of Pasteur, Lister 
and Koch, which did so much to aid the growth of pre- 
ventive and curative medicine The pursuit of micro- 
biology, the science of the infinitely little, is still 
under fuU swing The quest has broadened greatly 
Aivithin the past few years The mere study of the 
elusive parasite has given way to a much more search- 
ing investigation of its intimate properties, its preciHe 
chemical constitution, on which depends its power for 
infiictmg injury, and on a real understanding of 
lihieh rests man’s power of defense against harmful 
action, and the knowledge already gamed in this dif- 
ficult field is of very great significance The quest is 
also taking into account a remarkable capacity for 
variation among these minnte parasites, affecting 
their propmsity for inducing disease and raising far- 
reachmg questions as to the origin of the parasitic 
forms and their relation to the far greater number of 
non-disease producing nucrobes with which man m 
common with all livmg thmgs lives in mtunate daily 
communion 

The newer studies have brought the knowledge of 
parasite and host, animal and plant, into closer 
and more equitable relattonshipB, and have thus shown 
ft way by which epidemics on an ^Epenmeotal scale 
iftfty be profitably investigated among laboratory ani- 
mals and made to yidd information valuable in itself 
ftnd even infonniag in respect to ^idames in man. 

' Brows, Jobs, Horae Subeivae, lot Series, p. 10. 


Perhaps no subject of wide mvestigation has 
yielded more startling and valuable mformation than 
that relating to the physiological effects of the so* 
called internal secretions If indeed we wish to cor- 
rriate present-day outlook m medical practice with 
earlier happenings, we could choose no more fecund 
example th^ the master work of Claude Bernard on 
the sugar-liberating functions of the liver, to which 
he first applied the phrase Contemporary investiga- 
tion by physiological and chemical means of this class 
of substances, the chemical messengers, or so-ealled 
hormones of the body, through which many of its 
functions are integrated, has been neb in surpnaing 
rewards. Almost everyone is familiar with the rda- 
tionship of the ’’stunted, pot-belhed, slavering cretin,”* 
with defect of the internal secretion of the thyroid 
gland, and we stand awed before the now common fact 
of the transformation of the cretin into a normal, 
comely, intelligent child merely by the administration 
of the substance of the thyroid gland of animals. 
And we are growing familiar with the instances of 
gigantism and of excessive obesity, resulting from 
pathological conditions of the complex pituitary 
gland, the small bod> which aits on the fantastic 
Turkish saddle at the base of the brain The physio- 
logical effects ns well as the practical uses of epine- 
phnne, the peculiar secretion of the adrenal glands, 
would seem to bear daily testimony to that regulatory 
meclianism, through which fear is expressed and 
courage reintorced, while the saving graces of in- 
sulin, tlie hormone regulating the sugar consumption 
of the bodv, have rendered the lives of many thou- 
sands of victims of diabetes tolerable and happy 
This IS a very incomplete hat of even our present 
knowledge of these subtle, integrative, chemical mes- 
sengers of health and disease Others regulate at the 
proper moment the order of the digestive secretions, 
determine secondary sexual charactenstics, and even 
stand watch and ward over the generation of human 
life itsrif 

There is no sharp line between health and disease, 
and no sharp distinction between the functions called 
physiological and pathological. A knowledge of the 
body will include ail the biological processes with 
which we can deal The animal body has often been 
compared to a watch, and the physician with the 
exp^ watchmaker, and it has been hoped that in due 
time doctors will be as good at their craft as watch- 
makers are at theirs. It w true, of course, as John 
Brown, the gifted author of ”Rab and his Fnends,” 
has pointed out, that tiie watchmaker is not called on 
to mend the watch while it is going, and that this 
makee all the difference. But the simile is far more 

•fitarling, B., Lancet, 1928, ii, 869. 
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imperfect than this, since the most otmninfir of Swiss 
watches which tolls the precise minute of the day or 
night, shows the day of the montli, the quarts of the 
moon, and even other successive events, is so far 
simpler than the beautifully constructed and inge- 
niously integrated animal body, that it is almost an 
offense to compare one with the other 
The vocation of medicine is multiple, hence the 
need for specialization In recent times, the scientific 
medical investigator has also become a specialist 
Since medicine is one of the biological sciences, it is 
natural to ally it with biology as an educational dis- 
cipline But this deflnitiun has become too narrow 
The gron th of medical science, as a biological science, 
has brought it into more and more intimate relation- 
ship, first with classical chemistry and now with clas- 
flical physics, to the great benefit of both medicine and 
biology A generation ago sve saw the nse of bio- 
chemistry as an independent subject of research and 
knowledge, to-day we are witnessing the beginnings 
of biophysics as a similar independent subject There 
IS hardly a direction in which classical chemistry and 
classical physics are moving form ard, in v hich biology 
and medicine do not promise presently to follow 

These circumstances call for specially trained men 
possessing the temper and aptitudes of the investi- 
gator to pursue medical research Indeed, so for- 
midable has become the demand for the investigation 
of medical problems that particular provision is be- 
ing made in universities and special institutions 
founded to fulfill this demand On all sides the 
persons with these qualities are being scrupulously 
sought in increasing numbers In order to provide 
for them the most favorable opportunities for work, 
a kind of organization of research is being under- 
taken This IS a new thing as a purely scientific ex- 
periment, and hence it may be well to inquire just 
what IS embraced under the term of '^organized med- 
ical research ” 

There are known conditions under which scientific 
discoveries have been made in the past The strong 
individuality of the gifted investigator is well illus- 
trated by the two extreme examples dealt with at the 
beginning of this address It were futile to att^pt 
any organization which purposes to promote dis- 
covery by such persons as these Indeed, it is not 
intended at all, and probably would prove impossible 
ever to organize the subject-matter of research and 
the extraordinary minds which are the chief means 
of making discovery It is now recognized that the 
progress of science, while strictly logical, is not uni- 
form The whole body of scientific knowledge does 
not move and can not be moved forward on a wide 
front As a matter of fact, the reverse process oc- 
curs , progression takes place now at one, and now at 


another part of the front^fter which, and periiape 
slowly and with great effort, the rest of the column 
moves on In the meantime, still another thrust oc-* 
CUTS, and now perhaps at a new part of the line, 
necessitating a still further general readjustment 

And HO with an infinity of pushes and pauses, 
owing to the efforts first of one and then of another 
group of investigatoze, and at different penods, one 
observes a larger problem to be cleared, but perhaps 
never completely mlved As Newton has said, phys- 
ical law'H deal with relations between phenomena, not 
with causes, and causes need not be mathematical at 
all Moreover, the physical laws we enunciate must 
be regarded as provisional and approximate Hence 
the progress of science means tlie closer and closer 
approximation to the objective — perfect, immutable 
laws 

The first indications of an experimental advance 
may occur many years ahead of the explanation of 
the phenomena involved, and until the latter appears, 
the real significance of the diHcovery may be missed 
Thus, Hopkins observed that small animals failed to 
develop normally on a carefully balanced, adequately 
caloric diet, not imagining the fault to he with the 
want of almost imponderable quantities of necessary 
vitammes, substances still of elusive chemical compo- 
sition, the existence of which at the time was un- 
known Now we designate with almost a half dozen 
letters of the alphabet as many supposedly vitamine 
entities which control as many physiological and 
pathological functions of the animal body 

In like manner when the remarkable power of cod 
liver oil to prevent nckets in the young had been 
clearly shown, no one could have suspected that a like 
effect was produced by certain rays of the sun, and 
even less that in both instances the beneficial action 
IS determined by a reciprocal, quantitative relation in 
the phosphorus-calcium content of the blood Just 
now that the study of radiation effects—* of X-ray and 
of radium emanations — ^is claiming so qiuch attention, 
we wish to ascertain what it is that takes place, which 
on the one hand leads to that kind of injury of ani- 
mal cells that sometimes produces cancerous condi- 
tions, and on the other the beneficial changes that re- 
sult in the actual cure of pre-existing eanoerous 
growi:hs That the radiations alter m some way the 
physiology of cells — normal or cancerous— may be 
assumed , it is the how that is being sought, and 
nature of the alterations induced The ability to 
grow animal cells indefinitely outside the body has 
provided an almost perfect material for the biological 
testing of the effects of physical and chemical agents, 
from which in due time a new cAl physiology wffl 
doubtless emerge 

Among investigators the rarest are those men with 



SVM 2St, 1997] 


8CISNCS 


73 


a presentiment of new trutha; the far greater number 
merdy develop and follow the ideas of others In a 
few instances the presentiment is extraordinary, but 
it IS always likely to be a brilliant example of the 
seientiflc use of the imagination Of the first order 
of magnitude was Harvey’s assumption of the exist- 
ence of minute vcsiiiels uniting the arteries and vcmus 
and completing the circuit of the em*uIation In his 
day the microscope was too primitive to reveal them, 
in fact, Malpighi’s discovery of the capillaries oc- 
curred four years after Harvey’s death and thirty 
VODTH after the ]>ubhcation of the “Motion ol the 
Heart and Blood m Animals ” 

At all penf)ds, \oices ha\e occnMoiialJy been raised 
to deciy the dominaljon of medicine by science 
These timid souls would relurn to the less aided senses 
in order to provide the so-calJed intuitive faculty oi 
the physician with greater latitude Just n(»w this 
thesm has beim put forward by an eminent German 
surgeon — Saueibruch — ^and an active controversy has 
been started The weight of opinion, fortunately, is 
more modern and logical, for while it is properly 
admitted that superficial science can never compenHaie 
for slipshod observation, and while it is allowed that 
one doctor’s wits are sharper and quicker than an- 
other’s, yet it IS urged with easy conviction that with- 
out true knowledge even the supremely intuitive can 
reach no real goal nor pass beyond the limits of the 
“inspired ignoramus” 

If, theretore, we may not seek to organuse the sub- 
ject-matter of research, wo may nevertheless under- 
take to organize the facilities which make the prose- 
(oition of research more consistent and less a matter 
of chance In carrying out this purpose, wc must 
ever keep in mind that the outstanding discoveries in 
science are the accomplishments oi real men and usu- 
ally of great men Now, as it has been well said, 
great men are just those who bring with them new^ 
ideas and destroy errors. They do not, therefore, 
respect the authority of their predecessors and they 
do not move in an ordered way. While it is of course 
true that the discoveries of the great men preceding 
them stand at the base of their own diacoveries, yet 
neither is ever the promoter of absolute and immu- 
table trutiuk “Sach great man belongs to his time and 
can come only at the proper moment, in the sense that 
there is a necessary and ordered sequence in the ap- 
pearance of scientific discoveries Great men may be 
compared to torches shining at long intervals to guide 
the advance of science. They light up theur time, 
either by discovering unexpected fertile phenomena 
which open new paths and reveal unknown honsons, 
or by generaluuig acquired scientific fkots and dis- 
losing truths which their predecessors had not per- 
ouved. Jf eadi great man makes the science which he 


vitalises take a long step forward, he never presumes 
to fix its final boundaries and he is destined to be out- 
distanced and left behind by the progress of suc- 
cessive generations Great men have been compared 
to giants upon whose slioulders pygmies have climbed^ 
who nevertheless see further than they This simply 
means that scumce makes progress subsequently to the 
appearance of great men, and precisely because of 
their infiuenee The result is that their suc^^essora 
know many more scientific facts than the great men 
themselves knew m their dav But a great man is, 
none the less, still a great man, that is to say— a 
giant And who would presume to confine, that is to 
lestriH by organization, a band of giants? It is 
enough to provide them, as thc\ may now hope to be 
provided, with suitable matenal resources with which 
to perfom their gigantic, wonder-working tasks, of 
which they an* often the unconseious agents This, 
and as it seemh to me, this alone is the purpose and 
the justification for the orgauiration oi science to 
afford opportunity commensurate with the obiects to 
be attained, for liotli the giants and their associates of 
smaller stature, for him who blares the trail and him 
who clears the jiath, since both operations are needed 
in order that knowledge may bo increased and the 
light bo made to enter the still dark places, and the 
spirit of man be thcreb> enlarged and made to shine 
with ever greater bnlhoiice 

Simon Flcxner 

The BooKfrELLER Institute 
F oa Medical Bebeaxch, 

New York, N T 

SCIENTIFIC EVENTS 

THE CONVERSAZIONES OP THE ROYAL 
SOCIETY 

Tuk first of the two conversaziones given annually 
by the Royal Society has taken place at Buriington 
House, when, as usual, an array of exhibits was pro- 
vided for the instruction and entertainment of the 
visitors 

According to an article in the London Tsmeg one 
of the most striking demonstrations was that of Mr* 
A A King, who showed the application of ultra- 
violet radiation from a mercury vapor lamp to the 
detection and estimation of minute quantities of ar- 
senic When a mercury-arsenic stain on a piece of 
filter-paper sensitized with mercune chloride is ex- 
amined in ultra-violet light the unchanged mercurio 
chloride fluoresces blue, while the mercury-arsenie 
stains stand out as a black disc Arsenic stains, 

• Bernard, Claude, ^^An Introduction to the Study of 
fiSiqperiinental Medicine,” English Translation, 1927, 
p* 41. 
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wbxeh are qmte inviaible in orcUnary light, may be 
repealed in thu way, and it is said to be possible to 
detect and estimate quantitatively amounts of anenio 
as small as 0 00001 of a milligram Impurity m dis- 
tilled water is also revealed by fiuoresoenoe m ultra- 
violet light, and it has not yet been found possible, 
even with the most refined methods of distillation, to 
prepare water that does not show some sign of fiuores- 
eenee An exhibit from the National Physical Labo- 
ratory also illustrated the difficulty of prepanng sub- 
stances in a state of absolute purity It included 
specimens of iron, manganese and chromium, the 
impunties m which are detectable only with the spec- 
troscope. 

Another exhibit from the National Physical Labora- 
tory showed the structure of pure mercury in the 
solid state, the metal being kept frosen by liquid air 
or carbon dioxide snow and acetone and etched with 
a solution of hydrocblonc acid that does not freeze 
at the temperatures employed A collection of metal- 
lui^cal specimens exhibited by Sir Robert Hadfield 
included sections from reinforcement bars of high 
tenacity non-corrodible steel, which are being used m 
the preservation work at St Paul’s to replace the 
original wrought-iron bars put m by Sir Christopher 
Wren 

Bolometers respondmg with remarkable rapidity to 
radiant heat were shown by Mr H Dewhurst, they 
consist of a narrow strip of bismuth, believed to be 
only 0.0000007 cm thick, deposited on thin celluloid 
films by electncal evaporation The thermostat of 
Lieutenant-Commander F J Campbell Allen and 
Mr. A £ Salisbury depends on the fact that mag- 
netic metals lose their magnetic properties at certain 
temperatures, m the apparatus an armature nor- 
mally attracted by the metal drops as the tempera- 
ture of the metal is raised, to be attracted again 
when the temperature falls. 

Other physical exhibits included apparatus devised 
by Professor 0 W Richardson and Mr P S. Robert- 
son for comparing the yield of soft X-rays from dif- 
ferent substances, a demonstration by the British 
Thomson-Houston Company of the phenomena pro- 
duced by an arc in a hot cathode discharge tube con- 
taining argon when tungsten vapor is injected, the 
Seldnyi method of measunng the vacuum in a lamp 
and new methods of using gas-filled photoelectnc 
cells, one enabling very small illuminations to be 
detected without any delicate apparatus, and tiie other 
suitable for picture telegraphy, by the Research 
Laboratones of the General Eleetno Company, and 
apparatus for analyzing gases by means of high-fre- 
quency vibrations and for estimating flame tempera- 
ture by spectrum line reversed, by the National Phys- 
ical Laboratory. 


AN INTERNATIONAL SOCIETY XN3R THE 
STUDY OF PEATLAND8 

Ak intemataonal organization for the study of 
peatlands (Moorforsohung) has been formed as a sub- 
eomimssion of Commission VI of the IntematioDal 
Society of Soil Science. The object is to promote 
peat investigations on an international basis and to 
coordinate and develop, in cooperation with govern- 
mental, state and pnvate agencies such research and 
uniformity of metboda in laboratory and field prac- 
tices as are deemed m the interest of the fullest in- 
vestigation, utilization and protection of peatland ze- 
Bources The work of the organuation is to be carried 
on by the foUowing officers * Dr A P Dacbnowakii 
U. 8. Departmmit of Agncolture, chairman; Dr 
Hugo Osvald, director Peat Experiment Station, 
Jonkopmg, Sweden, secretary, Professor Dr £ 
Tacke, Germany, Colonel J Girsbeiger, Switzerland, 
Dr L. von Post, Sweden, Professor S H McCzory, 
Washington, D C , Dr F. J Alway, Minnesota, 
D S A , Dr W S Doktuiowski, U S S. R. (Bna- 
sia), Dr A Kirsanov, U S S. R (Russia). 

Cooperation has been assured by an International 
Peat Committee which consists of leading members 
well known for their investigations in the geograph- 
ical distnbution of peatlands, m paleobotany, stratig- 
raphy, agronomy, forestry, engineering and other spe- 
cial phases of peatland utilization. 

The formation of the organization was initiated at 
informal conferences with directors of peat institates 
and peat specialists in several countnes of Europe 
The proposal was made and approved of holding a 
special peat session in the United States and organ- 
izing during the sessions of the First International 
Congress of Soil Science, held in Washington, June 
13 to 22, 1927 

The value of the special peat session just closed 
was shown by the interest m an exhibit of different 
types of peat and profile sections of peat areas, and 
by the commission’s formal recognition of the advan- 
tages of genuine international action m common 
projects It aims at the coordination of fundamental 
peat investigations with the practieal technique of 
utilizing areas of peat for different purpoees. At its 
final session the Congress recommended to secure uni'* 
f onmty of methods of procedure for the inveStagatkm 
and handling of peatlands, with the nltimate atm of 
obtaining an aecurate determination of the agnenl- 
tnral and industrial possibilities of peatland resources 
throngbont the world. 

Persons engaged in any aspect of tins snbjeot mi 
desiring to associate tbemselvcs wiUi tte work of tbs 
international sab-eommisaion are invitad to join m 
members. Communications may be addnssed to ths» 
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A. P. OsiditiDvaky, U, S. llepartmeat of Agnculture, 
Washingtoa, D. C. 

AN AGRICULTURAL CENSUS OP THE 
WORLD 

As agnonitnral oensufi of the world u planned 
under the direction of Mr Leon M Estabrook, of the 
International Institute of Agrieoltureij^ Rome Plans 
were prepared and approved by the general assembly 
of the institute m April, 1920* 

Since June, 1926, Mr Estabrook has been visiting 
ministers of agriculture and heads of the statistical 
divisions of various governments in regard to the 
project 

AH European countries and surrounding countnes, 
mcladmg Russia, Tui^ey, Syria, Palestine, Egypt and 
the North African Colonies, have promised coopera* 
tion in taking the census, France oUering the most 
liotential difhealtiea The European nations also 
promised to aid the institute in obtaining the coopera- 
tion of the colonies 

Mr Estabrook is visiting Canada at the present 
time and will proceed to Mexico, Cuba, Jamaica, 
Haiti, Santo Domingo, Porto Rico, Panama and 
thence across the Pacific to Hawau, Japan, China, 
Indo^China, the Philippines, Dutch East Indies, Aus* 
traUa, New Zealand, India and the countries west, in- 
cluding Arabia and others, to the colonies of eastern 
Africa He will then proceed to South Africa and 
thence to South Amenca He hopes to return to 
Home, having completed the mrcuit of the world and 
visited practically every country, m tune for the meet- 
mg of the general assembly m October, 1928 
This IS the first attempt ever made to induce all 
countnes to take an agricultural census Out of the 
200 countnes listed by the International Agnoultural 
Institute, only 60 have ever taken an agnoultural cen- 
sus and less than 40 have taken one since 1900 Of 
those not more than four happened by chance to take 
a census in the same year, and no two have taken their 
census in the some manner 
If the present attempt is successful, the institute 
hopes to obtain funds for its eanti^mon^ with col- 
lection of Btatistios every ten ye^j^^^ 

Each country has agreed to pay for its own census 
and to issue its own report, which will be utibsed m 
preparing the institute world report for each product 

THE GEOLOGIC SURVEY OF 
PENNSYLVANIA 

Tub Topograpbio and Geologic Survey of Pennsyl- 
vania IS eanyiag on tbe ibllowing projects during 
the presopit MA muon in addition to the cooperative 
^opograpbie work: 


G. H. Ashley. Preparing a popular report on the 
rocks of Pennsylvania* 

B* V Stone. Field work on building stones of Penn 
sylvania. 

J. D. Sisler Detailed reconnaissance of the oil and 
gas fields of Pennsylvania. 

Anna I. Jonas. Detailed area] mapping m the Middle* 
town and York quadrangles, with some oooperatioa from 
George W Stose, of the United States Geological Survey. 

Herbert Hughes Detailed areal mapping of the Free* 
port quadrangle. 

Frank Leverett, of the United States Geological Sur- 
rey Cooperative study of glacial geology, especially that 
outside the terminal moraine 

George H Chadwick. Stratigraphic studies in the oU 
and gas region of northwestern Pennsylvania 

Henry Leighton, University of Pittsburgh. Studies la 
the clay deposits of Pennsylvania of the Pittsburgh dis- 
trict, with field and laboratory studies by Professor J. B. 
Shaw at State College 

Charles B Fettke and W. A. Copeland Detailed 
plane table mapping and studies in the Bradford oil field. 

Freeman Ward, Lafayette College Areal studies of 
the sand and gravel deposits of Pennsylvania 

Charles H Behre, Jr Detailed studies of slate west 
of Lehigh Biver 

Arthur M Piper Underground water resources of 
northwestern Pennsylvania 

On May 7 the state pnntery was nearly destroyed 
by fire The survey’s remaining stock of bulletins 
was on the third floor of this building and practically 
all destroyed It is hoped that the more zeoent of 
these bulletins may later be repnnted from insurance 
funds 

FIELD EXPEDITIONS OF THE UNIVERSITY 
OP CHICAGO 

Fisld expeditions from the University of Chicago 
have started on divergent trails to study scientific 
records of Amenca in anthropology, geology, arche- 
ology and paleontology. 

Professor Fay-Cooper Cole, of the department of 
anthropology, will continue the extensive study of the 
Illinois mounds which he began last year. Illinois, ac- 
cording to Professor Cole, is the key state m anthro- 
pology for prehistonc Amenca. His work this sum- 
mer will bo part of a program that may take ten years 
to complete. Information will be gathered cm the 
mounds of the state by advanced students under his 
direction, and some preliminary excavations will be 
made. 

Paul Miller, eurator of Walker Museum, will con- 
tinue bis research on dinosaurs and other extinct am- 
mals m an area of wt-eentral Wyoming. 

Pnfessor Edwin Sapir, of the depattment of an* 
tfaropdegy, and Fang^Eun li, Obineee student, wiU 
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study the language of a group of Hnpa Indians in 
northwestern Calitomia Li, who is specialising m 
linguistics^ IS working under the committee on Amer- 
ican Indian languages of the Council of American 
Learned Societies He will teach Chinese at the uni- 
versity next year 

A group of twont>-rive students from a dozen um- 
versiites and colleges mot m June at the University of 
Chicago geologic al held station near St Genevieve, 
Missouri, lor a jicnod of intensive study under Pro- 
lessor Stuart AVcller The site and buildings were 
pre wilted to the uinveisity by W E W rather, an 
alumnus 

Professor J Hailen Bretz, also ot the department 
of geology, will continue studies ot an area oi 12,000 
square miles in Washington, south of the Spokane 
Kiver and cast oi the Columbia Six graduate htu- 
dents and one undergraduate will assist huii duiing 
part of the studv 

Several mcmibcis of the department oi geology will 
work under the State Geological Survey, Dr Paul 
McClmtock contiinuiig a detailed study of Illinois 
glacial deposits, and Dr Jerome Fisher studying oil 
and gas possibilities in the southeastern part ot the 
state Associate Professor A C Nod, paleontologist, 
who is now m Russia engaged in the investigaticm ot 
coal mines for the goveniment, will later conduct a 
course on fossil plants m the coal fields of Illinois, 
Indiana and Kentucky 

A field class under ,the direction of Professor Edson 
S Bastin, chairman of the department of geology, is 
now at work in the region of Devil’s Lake, Wiscon- 
sin Later Professor Bastin will complete a study of 
fiuorspar deposits of Illinois and begin work on the 
asbestos deposits south of Quebec 

RESOLUTIONS IN MEMORY OF VICTOR 
LENHER 

A MFMOBiAL resolution in honor of Dr Victor Len- 
her, late professor of analytic and inorganic chemistry 
at the University of Wisconsin, was adopted at the 
last meeting of the faculty Introduced by Professors 
B Fischer, C K Leith and J H Mathews, it recalls 
the life and labors of Dr Lenher, who died on June 
12, 1027, at the age of fifty-four years 

Professor Lenher was called to the University of 
Wisconsin as assistant professor of general and theo- 
retical chemistry in 1900, he was previously at Co- 
lumbia Umversity In 1904 he became associate pro- 
fessor and m 1907 he was made professor The reso- 
lution reads further. 

For fourteen years he was a member of the board of 
education of the city of Madison, and for two years he 
was a member of the state board of health His eon 
stant Interest in mvmieipal and state affairs was of in- 


estimable value to the city and to the eommonwealtih* 
During the early part of the world war, he mtereeted 
himself in researches on gas warfare in collaboration 
with the bureau of mines and the gas service. Later he 
was commissioned as major in the chemical warfare 
service and served first as chief of university relations, 
and later as adjutant on the staff of Major General 
Sibert, director of the chemical warfare service He was 
honorably discharged, December 5, 1918 

In the study of the chemistry of gold, tellurium and 
selenium, he Toachod procmineucc His researches on the 
chenustrv of these ^elements number over tiO, covering a 
period of over twenty five years 

The resolution eulogizes Professor Lenher as an cdu- . 
catoi and toi his interest in students, and continues 

In the death of Professor Lenher, the university has 
suffered an irreparable loss He came to the university 
at a time when strong, capable men were specially needed, 
the beginning of a period of rapid cxpimsiun He not 
only lued through this most interesting quarter century 
of development of the university, but contributed largely 
to the wist* direction of that development His life, 
though shortened by an untimely death, was a full life 
and a happy one, he enjoyed his work, his students, 
his associates, and his family He has left an imponsh- 
able record of achievement of which the University of 
Wisconsin will ever be proud 


SCIENTIFIC NOTES AND NEWS 

Dr Whitman Cross, from 1888 to 1925 geologist 
oi the U S Geological Survey, and Proteasor A G 
Hogbom, of the University of Upsala, liave been 
elected foreign members of the Geologioal Society of 
London Professor F X Schaffer, University of 
Vienna, Profesaor C Schuchert, Yale University, 
Professor F Slavik, University of Prague, and Dr E 
O Ulneh, of the U S Geological Survey, have been 
elected foreign correspondents 

Dr Robbrt a Millikan, of the California Insti- 
tute of Technology, sailed for Genova on July 11, to 
attend a meeting of the Conmiittee on Intellectual Co- 
operation of the League of Nations 

Dr W D Matthew, who recently resigned as head 
curator of the geologioal Bcieuces m the American 
Museum of Natural History, has arrived in Berkeley 
to take up his work as professor of paleontology and 
head of the department m the University of Cali- 
fornia 

A coMMiasioK from the medical faculty of the Uni- 
versity of Havana is visiting the United States and 
Canada as the guest of the RoekeMler Foundation. 
The commission indudes the following; Dr Solano 
Ramos, dean and professor of btcdogieal chemistry 
and ehoinnan of the eommuniion, Or. Garloa Fials^v 
professor of ophthalmology, representing the dinieal 
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BubjeotB in xnediome. Dr. Finlay’s father was among 
the first to suspect that yellow fever was transmitted 
by the Stegomyia mosquito , Dr Anstides Agramonte, 
who has been acting dean of the medical school and 
who was a member of the original yellow fever com- 
mission, Dr Ftiix Martin, professor of the school 
of engineers and architects, who is in charge of plan- 
ning for the new medical buildings to be erected by 
the Cuban University. The commission will speni* 
about eight weeks visiting medical institutions in tnc 
United Staton and Canada 

Paul C Miller, paleontologist in the Widker Mu- 
noum of the University of Chicago, has been made a 
Knight of the Order of Doncbrog by the King of 
Denmark. 

Warrex K Mookkhead, director of the department 
of archeology at Phillips Academy, recently received 
the honorary degree of doctor of science from Ogle- 
thorpe University, in recognition of work in American 
archeology 

Dr Edward W Archibald, director and professor 
of the surgical department of McGill University, was 
recently made an honoraxy follow of the Royal Col- 
lege of Physicians of London 

The title of emeritus professor of anatomy in the 
University of London has been conferred on Professor 
Edward Barday-Smith as from the end of the session 
1926-27, when he retires from the university chair of 
anatomy tenable at King’s College 

Dr. Edwix Grant Coxklix, profesHor of biology 
at Pnnoeton University, has been elected a member ot 
the board of directors of the American Eugenics 
Society. 

Dn H H Dale, head of the department of bio- 
chemistry and pharmacology in the National Institute 
for Medical Research at Mount Vernon and a secre- 
tary of the Royal Society, has been nommated to be 
for five years a member of the General Council of 
Medical Education and Registration. 

PRarsssoB Hsxrt Louis, of Newcastle, was ap- 
pomted by tbe council of the Institution of Mining 
Engmeen at their summer meeting at Newcastle to 
succeed Dr. J. S. Haldane as president at the annual 
meeting m London in November 

The following have been elected ofilcers of the 
Manufacturing Chemists Association for the ensuing 
year* President, Henry Howard, Graasdh Chemical 
Co , V%oe-pr0s%d0nt$, W« D« Huntington, Davidson 
Chemical Co ; H. A Galt, Colombia Chemical Divi- 
sion, Pittsburgh Plate Gloss Co.; Treoeurer, Phillip 
Schlenssner, Roeasler ft Hasslaeher Chemical Co ; 
decretory, John I. Tierney# 614 Investment Bldg, 
Washmgft^ D. G. 


Da. E. W Lindstbov, head of the genetics depart- 
ment ot the Iowa State College at Ames, is sailing on 
August 6 for France to assist the directors of the 
European office of the International Education Board, 
particularly in their work m biology and agriculture 
His address for the next twelve months will be In- 
ternational Education Board, 20, rue de la Baume, 
Pans (8“), France 

Provebsob C F Baker has resigned, to take effeet 
in November, from the College of Agriculture at Los 
Bafios, Laguna, P I., with which institution he has 
been associated for many years He expects to spend 
next year with one of the Pan-Paeiflc research com- 
mittees on the South Sea survey and thereafter will 
make headquarters at the University of Hawau with 
President David Crawford Arrangements have been 
made to house his large collection of natural history 
material at the Bishop Museum 

Professor C W Howard, who for the past ten 
years has been working on the upbuilding of the silk 
industry of Southern China, is returning from Canton 
to this country as head of the department of biology 
at Wheaton College A correspondent writes that 
beginning his work in the department of biology of 
the Canton Christian College, Professor Howard de- 
veloped tbe work in senculture to such on extent that 
the Chinese government established the Kwongtung 
Provincial Bureau for the Improvement of Senculture 
under his directorship In response to the urging of 
the government officials, he will retain his connection 
with this work, returning to Canton for the summers 
for the next few years. 

Dr. WiiiLiAM H Taijapebro, professor of para- 
sitology, and Drs Lucy Graves Taliaferro and Frances 
A Coventry, research associates in the department 
of hygiene and bactenology of the University of 
Chicago, have returned from a three months’ tnp to 
Central Amenca Through the courtesy of the United 
Fruit Company they spent most of their time working 
on tbe aerology and immunology of malaria and vari- 
ous intestinal worms ai the hospital of the Tela Rail- 
road Company, in T^a, Honduras Dr Taliaferro 
has been invited to the school of tropical medicine of 
the University of Porto Rico as visiting professor of 
parasitology during the winter quarter of 1928. 

Pbovbbsor a S. Hitchcock, curator of the grass 
herbarium of tbe U 8 National Museum, left Wash- 
ington on July 1 for two months’ field work on tbe 
Pacific Coast, especially in the Olympic Mountains 

Da. W. 0 Kicuthaxx, professor of pharmacog- 
nosy at the University of Wisconsin and supennten- 
d«nt of the pharmaceutical garden of the Wisconsin 
Pharmaceutical Expenxnent Station, is abroad for a 
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three months' tour His principal object is to consult 
the British Museum and other libraries in connection 
with his study of the history of American medicinal 
plants and drugs 

At the Montana College and Experiment Station 
President A Atkinson has been granted leave of ab- 
sence for study during the next college year Dean 
and Director F B Lanfield has lieen appointed act- 
ing president in his absence Dr Arnold H John- 
soDf assistant chemist in the station, has also been 
granted leave of absence for one year to accept a 
fidlowship for study m Europe given by the Inter- 
national Education Board 

Forfsters and chemi^^ts from England, Australia, 
Sweden, Finland and Mexico, detailed recently to the 
U S Forest Products Laboratory of the University ot 
Wisconsin, constitute the largest group of foreign 
research men ever gath<»red at the federal laboratory 
at one time. Included in the foreign research group 
01 % Wilhelm Rosen and Eric Ostlin, ot the Scundi- 
navion-Amencan Foundation, .7 E Cummins and 
H S Dadswell, of the Australian Council for Sci- 
entidc and Industrial Research, W Q Campbell, of 
the Commonwealth (British) Foundation, Hennene- 
gildo Barrios, ol Mexico, and Uno W Lehtmen, ot 
the Fuinish State Forest Service, 

Db Harrison R Hunt, head of the department 
of zoology and geology at the Michigan State Col- 
lege, IS making a lecture tour through the west in 
the interests of the American Eugenics Society He 
planned to lecture on eugenics and huuiari heredity 
at the University of Omaha, Oregon State Normal 
School, Stale Normal School at Bellingham, Wash 
mgton, and the State Normal School at Ellensburg, 
Washington 

Dr Jack ("lctl Drummond, professor of biochem- 
istry in University College, London, vice-dean of the 
faculty of medical science, is among those lecturing at 
the Amencan Chemical Society Institute at the Penn- 
sylvania State (^ollege 

The death is announced on May 15 of Dr Edwin 
B Payson, prolessor of botanj in the University of 
Wyoming 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Yale Universitt has received a bequest of more 
than $150,000 from the estate ot General Charles H 
Pine, tormorly of Ansonia, which, together with a gift 
of Gonorat Pine's made in 191,3, brings the Charles H 
Pine seholarship fund at Yale to a total of more than 
$215,000 


At the commencement exercises of the University of 
Maryland gitts were announced amounting to $160,- 
000 The largest gift was from Captain Isaac E 
Emerson, of Baltimore, who provided endowment for 
a professorship m the school of pharmacy and a fel- 
lowship in the school of mcdi<»ino The University of 
Maryland during the coming biennium will have al- 
most $1,000,000 tor now buildings and improvements 
from the state. 

The University ot London has received tw^o gilts ot 
£10,000 ea(h, one Irorn an anonymous donor and one 
irom Messrs Wander, Lid, lor the establishment ot 
a university chair oi dietetics 

It is announced at Columbia University that Dr 
Durwaid it Jones, recently epidemiologist ol the 
State Dcjiartnicnt of Health ot South Dakota, will 
siuicei*d Di Alton S Pope as assistant protissor of 
epidemiology, and that Dr Adelaide Ross Smith, re- 
cently physician to the New Yoik State Tndufetrial 
Board, will suu^eed Assistant Piofessor Frank G Ped- 
Icy as associate prolessor ot meduune in mdustriiil 
hygiene Dr Smith wull bo in charge ol the industrial 
deportment at the Vanderbilt Clinic of the College ot 
Physicians and burgeons Dr Pope is now epidemiol- 
ogiat ot the Chicago Health Department, and Dr 
Pedley will assume charge of the new department ot 
industrial medicine at McGill University Medical 
School on August 1 

Eric Ponder, MD, Scl), FR S, of Ediubuigh, 
has been appointed associate prolessor ot general 
physiology m New York University and will have 
charge ot the courses in physiology in University Col- 
lege He will also direct work in general physiology 
in the graduate school 

Dr Herbert O Calvert, inatruetor in physiolog- 
ic«al chemistry at the Johns Hopkins Medical School, 
has been ap|>ointed assistant professor oi physiolog- 
ical chemistry at the University of Michigan 

Dr D A WoRCESTFK has been apiKunted associate 
professor of educational psychology m the University 
of Nebraska 

Dr N B. Dkever, assistant professor of physiol- 
ogy, Dalhousie University Faculty of Medicine, has 
resigned to accept an appointment m the department 
of pharmacology at McGill University Faculty of 
Medicune, Montreal 


DISCUSSION 

MISUSE OF THE NAME "LEUCOSCOFE" 

I ASK the pnvilctge of your eolumas m order to 
clarify a somewhat confused account of some work 
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of mine given m Walsh's "Photometry,"^ pp 244r-245 
Since the same mistake has also been made by others 
heretofore and bids fair to become prevalent, it 
seems desnrable to publish a correction 1 do this not 
for the sake of finding fault, but to pievent in so far 
as possible, the continued spread of mistaken ideas 
in regard to the Kubjoot-matter in question it is 
well known how errors onee nicorpoiated in a stand' 
ard text are copied and recopied without limit 

The error in question is that the instniment desig- 
nated by Mr Walsh as "The lieucoscope" is nat the 
leueoacope, but the "rotary dispersion eolonmetne 
photometer" The pertinent facts are as follows 

(1) The leiuoscope is an instrument, the invention 
of which is common] Y attributed to Helmholtr, alxmt 
187(1-80^ It consists essentially of a quarte plate 
between a Wollaaton prism and a lueol prmm 
through which the obsener views two images of the 
wme source 

(2) The instrument which Mr Walsh describes, 
and calls "The Loucoscopc” is prciperly called the 
"rotatory dispersion eolonmetne photometer"^ T 
)>artKularly object to naming it "Priest's loucoscopc" 
as lb done in the index of Mr Walsh’s book I( 

a special form of the Arons Chromoscope* and its 
embryonic form may tw s(»en in Zoellner's color- 
imeter® My connection with this mstnimenl has 
b(*0n to develop the theoiy and practice of its use in 
the colorimetry and photometry of incondesieiit 
sources and daylight, and to design an mstniment 
especially suited to these purposes 

(3) In pnnciplc, manner oi use and specific jmr* 
pose served, the two instruments are very dilfeient 
About all that they have in common is the fact that 
they lioth contain nieol prisms and quartz plates and 
the circumstance that I have written papers dealing 
with each of them separatdy 

It seems unnecessary to use your space to sot foilh 
in detail the distinctions between these two instru- 
ments All confusion may be removed by consulting 

1 J W T. Walsh, '‘Photometiy,’^ Coustable, Ixiudou, 

m& 

« There has been some slight controversy as to the rein 
tivo contributions of Helmholtz, and one of his pupils, 
Piro Kifao, to the dev^pment of the instrument Edm 
Rose (1863) described an instrument which may be re- 
garded as the prototype of the leucoscope A review of 
the history of the instrument and a full bibliography have 
been published in my paper on the lencoseope, Jour Op 
fioo. 4, pp 448-495; 1920. 

0. B A 4- S B. I 7, folded insert facing p 1J99, 
Peeexnber, 1923. 

* Leo Arena, Ann der Php (4) 59, pp 545-568, 1912 

» J. C 5*, Zoellner, ^^Photometrie des Himmels," Ber- 
hn, 1861; 0 MtiOUet, ^^Photometrie dor Gestime," pp 
244-254, Leipzig, 1897. 


my papers which deal, respectivdy, with the two 
different instruments.® 

iBWiK O Pbibbt 

TADPOLES AS A SOURCE OP PROTOZOA 
FOR CLASSROOM USE 

In Science, Vol 66, pp 439-441, there appeared 
a note by Dr R W Hegner on frog and toad tad* 
poles aa sources of mtestinal protozoa for teaching 
purposes During the last lour years the writer has 
examined hundreds of tadpoles for intestinal pro- 
tozoa, and IB able to state that he has frequently 
found most of the specieb Imted by Hegner in his 
paper, viz , Trichomonas augusta, Hexamttus tntes- 
Unalti, Ngetotherus cordifomtis, Opaltna ranarum, 
Endamoeba ranarum^ and Euglenamorpha kegnen, 
the latter an Euglena-like flagellate with three fiagella 
Giardta agdts and Balantid*um entozoon have never 
been observeil by the writer Euglena sptrogyra, 
Phacus Bp 7 and several specien of desmids and 
diatoms, which are normally free-living forms, are 
often present in large mimbers in the rectum of tad- 
poles, in which habitat they appear to be little the 
woiso for any contact they may have had with the 
digestive puces of their host 

In addition to the protozoa enumerated by Hegner 
several other species have been more or lesa fre- 
quently encountered These are Chtlomastix caul- 
leryt Alexeieff 1009, Mastigma hylae (Prenzel 1892) 
Goldschmidt 1907, and Endohmax ranarum Epstein 
and Ilowaisky 1914 

Chilomastm caulleryi is a flagellate which lives in 
the rectum of the tadpoles of Rana catesbtana and 
Rana chmata It ftoinelimes occurs, in large num- 
bers, but IS likely to be overlooked among the more 
numerous representatives of the species Trichomonas 
augusta Its morphology is practically identical with 
that of Chdomastix mesnih of man Its larger size 
makes it more favorable for study than the human 
form 

Mastigina hylae is a large and extremely interest- 
ing proiurooD which belongB to the flagellate family 
Rhizomostigidae Its most striking features are the 
prominent anterior nucleus and the constant active 
streaming of the protoplasm filled with remnants of 
the green algae and protozoa upon which it has fed 
The small anterior flagellum is inconspicuous and 
Will be overlooked unless carefully searched for. The 
writer has never seen in any other cell protoplasmic 
streaming so vigorous and continuous as in this form 
For a more detailed desenption of this species the 
reader is referred to a paper by the writer in the 

Hew Study of the Lencoseope . J* 0 8 A* 
4, pp 448-495, November, 1680, ^ * Colorimetry and Pho- 
tometry , by the Method of Rotatory B^ereion,’^ 
J. 0, S, A. 4 S I 7, pp 1175-1209, Deoember, 1923 
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Journal of Parasvtology for June, 1926« Thu pro- 
tcuoon has been found in tadpoles of iZami cateobtafu^ 
and M clamata in New Jersey and in those of B 
piptens in Iowa 

Endoltmax ranarum is a smaller amoeba than 
Endamoeba rjanarum, and is much leas frequently 
encountered Its nucleus is more or less typical of 
that of other members of the genus and careful stain> 
ing u required to bring it out 

On the basis of the combined experiences of Dr. 
Hegner and those of the writer, we may confidently 
expect to find in our American tadpoles most of the 
following species of intestinal protozoa (1) Opaltna 
ranarum, (2) Nyctotherua eord%form%8, (3) Balanr 
txdmm entozoon (not observed by either Hegner or 
the writer), (4) G%ard% agUxa, (5) Trtchomonaa au- 
guata, (6) Chtlomaztix caulleryt, (7) Hexamttua tn- 
izattnalta, (8) Euglenamorpha hegnert, (9) Maatigtna 
hylae, (10) Endamoeba ranarum, and (11) Endo- 
Umax ranarum Trichomonas batrachorum and Poly- 
masUx bufoms are two other species which have been 
found in frogs and should be searched for in tad- 
poles This formidable hat of intestinal protozoa 
makes tadpoles invaluable tor teachers in protozool- 
ogy and invertebrate zoology. 

The writer wuhes also to call the attention of bac- 
teriologists and microbiologists to a rather unusual 
bacterial fiora which is sometimes encountered in the 
rectum of the tadpole Large spinUa with a promi- 
nent spore at each end, bacilli of a crescentic shape 
with a prominent spore at each end, and other equally 
remarkable forms have been seen by the writer while 
making examinations of the contents of the rectum 
of tadpoles 

Elbrt R Bkcker 

Iowa Statk Oollkge 

THE EFFECT OF ULTRAVIOLET RADIA- 
TIONS UPON SOY BEANS 

A BERiKS of experiments was performed to study 
the effect of ultraviolet radiations upon the subse- 
quent development of the soy bean The full spec- 
trum of an air-cooled quartz mercury lamp was 
used in every case The plants wore kept under 
ngidly controlled conditions. 

The first outstanding result noted was that the 
longer the exposure the shorter the plant, that is, in 
successive experiments as the length of exposure was 
increased the intemodes of the plant became shorter 
The stems were veiy brittle and the leaf tissue very 
stiff and rigid 

The internal changes were equally interesting 
The steins of irradiated plants were approximately 
one and one half times as large in diameter as the 
control plants There was also a reduction of the 
number of medullary rays in irradiated plants, so 


that these plants tend to show that the menatematic 
tissues remain active for a very much longer penod 
of tune than in the control plants* The cells of Ute 
medullary rays under ordinary conditions remain 
parenchymatous but in irradiated plants have gone 
further and developed into xylem and phloem Fur- 
thermore, because of differential growth the stems 
became hollow 

A detailed report of the work will be prepared 
later The author wishes to express her apprecia- 
tion to Dr W J Q Land and Dr C A Shull for 
iheir kind help and inspiration 

H Eeuccca Dank 

Univkubity of Chicago 

FLORA OF BARRO COLORADO ISLAND, 
CANAL ZONE 

Rgckktlt there appeared in Sciknck an account 
of Barro Colorado Island ^ Visiting scientists work- 
ing upon plants are concerned with the names of the 
species to be found on the island All such workers 
will be interested in a list of plants of Barro Colorado 
Island that has just been issued by the Smithsonian 
Institution The author, Mr Paul C Standley,* 
who spent a week on the island, has traveled exten- 
sively m Central America and has published several 
articles on the fiora of these regions The flora is an 
annotated list without keys or complete descriptions, 
but the accompanying notes on common names, uses 
and prominent characters will be a great aid to those 
taking advantage of the facilities of the laboratory 
on the island 

Mr Standley has also published a paper on the 
feims of the island.^ A flora of the Canal Zone by 
the same author is now m press 

The bibliography of papers relating to Barro Colo- 
rado Island now includes over 50 titles 

A. 8 Hxtchoogk 

Boioeau of Plant Ikdustby, 

WASaiNQTON, D C 

A DAYLIGHT METEOR 

At a golf course on Warwick Neck, near Provi- 
dence, Rhode Island, I was on a fairway overlooking 
Narragansett Bay about one o’clock m the afternoon 
of June 1, m brilliant sunlight when my com- 
panion and I distinctly saw what seemed to be a 
small meteonte dropping over the bay. It was fol- 

i Kellogg, Vernon, Barro Colorado Island Biological 
Station,’' ScuBNCE 65: 536, 1927. 

s Standley, Paul C., ^’The Flora of Barro Colorado 
Island, Panama,” Smithsonian Miscellaneous CoUeoBons 
78: No, 8, 1-32, 1927. 

• Standley, Paul G, ”Tbe Ferns of Barro Colorado 
Island,” Ameriean Fern Journal 16: 112-120, 1926; Vft 
1-^, 1927 
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lowed by a train of sparks much like a spent rocket, 
but originated too high to have been one From 
our position we could not see i£ it reached the water 
While it seemed to be only two or three miles aaay, 
1 realized that such appearances are deceptive 
There was no sound accompanying the fall audible 
from where we stood 

William L Bryakt 

Park Murfum 


QUOTATIONS 

THE NATIONAL MUSEUM OF AUSTRALIAN 
ZOOLOGY 

In 1024 the Federal Parliament of Australia, 
knowing the fact that the unique native fauna of the 
commonwealth mer fast diHappeanng, and recogniz* 
ing its importance to medical science, founded the 
National Museum of Australian Zoology It was a 
wise and statesmanlike act, the full effect of which 
IS only now beginning to be seen. Dr Cohn Macken- 
zie was appointed director, with the title of professor 
of comparative anatomy It was a museum with a 
difference In the previous year Professor Mackenzie 
had presented to the commonwealth his specimens of 
living native animals, together with the buildings and 
fencing on the Research Reservation at Healesville 
He had given also his collection of macroscopic and 
microscopic specimens, numbering many thousands, 
and these now form the basis of the museum collec- 
tion Each specimen has a direct application to 
some medical or surgical problem Nothing quite 
like the collection of normal histological preparations 
from reptiles, monotremes and marsupials, with 
which human or other mammalian tissue can be com- 
pared, exists anywhere in the world, and we are glad 
to know that illustrated atlases desenbing the collec- 
tion are being prepared for publication — a huge enter- 
prise which has been begun not a day too soon Early 
in 1923, when commenting on the announcement that 
the commonwealth government had passed an act to 
establish a Museum of Australian Zoology, we ob- 
served that there was clearly an obligation on Aus- 
tralia to preserve a full senes of specimens, since the 
whole indigenous fauna of Australia seemed only too 
likely to follow Tasmanian man to extinction Tho 
commonwealth legislature has now gone rather fur- 
ther than we hoped, for it has not only allotted a site 
for the National Museum of Australian Zoology at 
Canberra, the new capital of Australia, but the Fed- 
eral Capital Commission has provided a site for a 
zoologieal park or reservaticn, in which will be kept 
living: specimens of Australian and Tasmanian native 
animals m their natural state. The area of the site 
for the muaenin, laboratories and lecture theater is 


about five and a half acres, in a magnificent situation 
on Action Hill, facing Parliament House The re- 
search reservation or zoological park, oontaming 
about eighty acres, is on a peninsula bounded on two 
Bides by the river Molonglo. The report of the Par- 
liamentary Standing Committee on Public Works, 
dealing with the construction of buildings, baa now 
been published, authorizing for this purpose a sum 
approximating £100,000 The report has reoaved 
the unanunous approval of the Federal Parliament, 
and the buildings, representing wbat is really the 
first stage in the establishment uf the National Uni- 
versity of Australia, will be begun immediately 
When the buildings are completed every facility will 
be offered to workers — ^not only Australian, but also 
from other oountnes — wishing to study comparative 
anatomy and its application to modem medical and 
surgical practice. The museum is now at Melbourne, 
but IS to be moved to Canberra next year. To its 
onginal contents many important additions have re- 
cently been made, including the collection of speci- 
mens valued at £25,000 belonging to Dr. George 
Horne, of Melbourne, dealing with the Stone Age 
men of Australia, and also a collection of abonginai 
skulls made by Or Arthur Nankiv^l, of Kerang 
The museum also possesses the Froggatt entomological 
collection, and that of Mr Murray Black dealing 
with the aborigines of South-East Victoria. The 
completely fossilized prehistoric Cohuna skull, to- 
gether with many other specimens of anthropological 
value, belong to the museum The federal govern- 
ment uf Australia is to be congratulated on its de- 
cision to establish a center for the advancement of 
comparative anatomy, which admittedly is the foun- 
dation of all the medical sciences We may venture 
to express the hope that the lead now given by Pro- 
fessor Colin Mackenzie will encourage wealthy Aus- 
tralians to display a similar national spirit, and by 
liberal endowments help on the necessary research 
woik in the inteiests of humanity , — The Bntish Med- 
usal Journal 


SCIENTIFIC BOOKS 

The Internal Constitution of the Stars By A 6 
Eddikoton, M.A, FRS, Cambridge; at the Uni- 
versity Press, 1926. 407 pp, 6 figures 

The fundamental problem in astrophysics may be 
regarded as the construction of models which, obeying 
tbe well-established laws of theoretical physics, de- 
scribe the observed intrinsio properties of the stars 
Thus there are stellar models which describe the for- 
mation of the observed spectra in reversing layer and 
ehtomoBpbere, models which describe the formation of 
binary stars by fission mid the behavior of eepheid 
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variables and Anally models which lead to reJationa 
between the mass, radius, luminosity and effective 
temperature of a star Such stellar models, both as 
regards their Aeld of usefulness in scientific thought 
as well as their frequent incompatibility with one 
another, are closely analogous to the various atomic 
models designed to dehcribe the properties of matter 
In astronomy, as well as in atomic physios, the value 
of a given model depends upon the langc of facts 
guaniitatioPly described, upon its powers of predic- 
tion and upon the small nunibei of special iiostulates 
built into the model 

It IS now some ten years since the appearance of 
Eddington’s first paper on the interior of a star The 
general theory therein developed and the model 
adopted furnished a suctessiiil description of the stars 
as then known The development by Kramers, from 
the correspondence principle, of an expression lor 
the mass coefiuieni of absorjition permitted Edding- 
ton m 1924 greatly to improve lus model and to pre- 
dict the moss-luminobity relation This prediction 
and its verification have profoundly modified astro- 
nomical conceptions of stellar evolution At the same 
tune, Eddington’s theory has reacted upon modern 
atomic physics and has inspired numerous impoiiant 
investigations on the physics of matter at high tem- 
peratures, notably the wofk ot Eggert (which led to 
Saha's important theory) and the recent investiga- 
tions of K IT Fowler Astixmomerb and physicists 
both, then, will welcome the present volume in which 
Eddington gives a systematic development of the 
whole theory 

The geneial treatment ma> be outlined in the fol- 
lowing manner Given a mass of gas under its own 
gravitational attm^tion, the internal distribution of 
density, pressuie and temperature may be derived 
from the equation of state of the gas and the require- 
ments of mechanical and thermal equilibrium The 
condition of medianical equilibrium requires that the 
total pressure (gas pressure + radiation pressure) 
at anv internal point balances the weight of the 
overlying lajera, and i« expressed by the well- 
known differential equation of hydrostatics The con- 
dition of thermal equilibrium requires that the flow 
of boat does not disturb the internal distribution of 
temperature, but to formulate the differential equa- 
tion it IS necessary to know the mode of heat trans- 
fer Schwarrschild has shown that this transfer in 
the outer layers of the sun is by radiation rather 
than convection, and Eddington has shown that con- 
vection currents can in fact be only maintained at the 
expense of their own mechanical energy and so must 
die out Granting that heat transfer is by radiation, 
the well-known differential equation of radiative 
equilibrium may be denved from elementary consid- 


erations, and this equation, Eddington has shown, is 
accurate to a high order of approximation 
To integrate these differential equations, it is now 
necessary to make certain assumptions, or in other 
words to adopt a definite stellar model Eddington 
assumes that the star consists of a perfect gas of con- 
stant nioh'cular weight in which the product u ^ is 
mvanablu throughout the interior Here i) is the 
ratio of the average liberation of energy per gram 
withm anv sphere ot radius r to the average libera- 
tion of energy per gram in the whole star, and k is 
the mass-<*oefilcjimt of absorption On this model and 
without difficult quadratures it is {lossible to arrive at 
two important results — firstly, that the ratio of radia- 
tion pressure to gas presMure tlnoughout the star is 
<^nsiaiit and a function of the stellar mass, and, 
secondly, that for stars of the same masn the lumtno^ 
tty mnes inversely as n k A detailed solution b} 
quadratui es, integrating i rum within outwards, as car- 
ried through first by Eniden, gives the internal dis- 
tribution of density, pressure and temperature, but 
involves as an unknown constant the mean molecular 
weight. The mean molecular weight of course de- 
pends upon the degree of ionization iii the in tenor, 
which ill turn depends upon the temperature and pres- 
sttie A solution by trial and error indicates a molec- 
ular weight of 2 1 which is adopted for subs(K|uent 
woik Aciord ngly when the model star is Ihc 
same mass and radius as our sun, its central dematv 
turns out to be 70 gms per cu cm and its central 
temperature forty million degrees Finally, Kramers’ 
law of absorption is introduced, and this, by virtue 
of the constant proportionality throughout the model 
of the density to the cube of tlic temperature, reduces 
to the form that the absorption coeffitient varies in- 
versely as the stiuaro rdot of the temperature Intro- 
ducing this result into the relation italicized above, 
the mass luminosity relation is reached — 


log (Luminosity) = g log (Mass) 


+1 

•f Constant 


absorption law), and this is fixed from the mass, 
luminosity and effective temperature of a single star ' 
(Capella) It is then found that all thirty-seven 
stars of known mass and luminosity, both giants and 
dwarfs, lie on Eddington's mass-luminosity curve 
Of the several quantitative predictions fumi^ed 
by Eddington’s model, noue is more striking or more 
general than this relation that the luminosity of a 
star, apart from a small factor depending upon the 
surface temperature, is a single-valued function of 
its mass The relation contains but one disposable 
constant (the proportionality constant of Kjamseri^ 
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with an average residual of the order of half a mag- 
nitude It IS at first sight paradoxical that a ^'x>^rfect 
gas” model should accurately predict the luminosity 
of dwarf stars with a mean density as high as that 
of copper The paradox is, however, removed it 
Eddington’s model bo regaided as giving an accept- 
able picture ot the actual interior of a star Tn Ihiit 
event we must regard the stellar interior as being 
highly ionized so that the stellar “molecules” (ir o 
electrons and atoiiLs ionized down to the K shell) have 
but one millionth the volume of terrestrial molecules 
The equation ot state for a perfed gas will therefore 
be applicalilc in the actual sHlar iiii<»nor at menu 
densities lomimrablc with that of platinum More- 
over, we may quaJitatively predict tlie possible ex- 
istence ol stars with mean densities for in excess 
ot terrestrial experience — a prediction recently veii- 
tied by the “white dwarfs” ol whicli one, the com- 
panion of Sinus, hnz a mean density of sixty -otu 
thousand grams per cubic centimeter Quantitative! v 
and qualitatively n veritable triumph for the Edding- 
ton model* 

The model, as so iar detailed, predicts that for 
stars ol tlio same mass any surlaui ienipernture or 
spectral type m equally probable The facts art, 
however, that the stars fall into a liussell diagram 
which must now be described as a reversed figuie Z 
consisting of three branches — the giant, mam sequence 
and white dwarf branch Along the mam sequence, 
which ooLitains by far the greatest number ot stars, 
there la a very definite ndation between spcctial 
type, ^011 «|iic one hand, and mass, or equivalent 
luimnOBity,'' on thc^other Eddington’s model will 
only obey a delation %i this kind if the liberation of 
energy per graA rapidly decreases from star to star 
down the mam ae^uenc^ We are, therefore, loiccd 
to postulate an unknown source of energy, and one 
oi the moat interesting andj^ stimulating chapters in 
the book under review '<•5 concerned with a ver\ full 
discussion ot tlie nature of this aouroe and the cause 
of its vanation. A surve^ of th^ possible sources, 
trom the viewpoint of the"^me-so«le demanded by 
both geologists and astronomers, indihatos that some 
form of subatomic energy is required The difficulty 
on Eddington’s model, however, ih that the tempera- 
^ turns whieh stimulate and control this subatomic source 
are absurdly low It would seem as if the only sub- 
atomic source compatible both with contemporary 
physics and Eddington’s model is C T R Wilson’s 
^‘runaway electron,” a not very encouraging prospect 
A questiem of interest to the astronomer is wliethor 
tlie source or sources form a large fraction of the 
mass of the star. It is only m this event that any 
important evolution, whioli can only result from a 
loss of mass, is possible m the life history of the star. 


Quite apart from any stellar model, and accepting the 
mass-lummoBity law as a purely empmeal relation, 
Trunipler’s recent observations of the coexistence in 
open, and presumablv old, dusters of massive stars 
of types B, F, G, coeval with ordinary dwarfs of 
types F and G, seem to preclude the possibility of 
such evolution in these clusters Eddington says, “rt 
seems almost necessary to throw over the idea of any 
important advance in evolution m the hle-timo of 
the clusters, and it then becomes a question whether 
there is any point in retaining the idea for stars in 
general” — a statement w'huh should commend itself 
to the conservative astronomer 

The general plan of the book, which discusses these 
and many other problems, is firstly to lay the foun- 
dations ot thermodynamics and the quantum theory 
and then to proceed step by ftep in, roughly speak- 
ing, an historical order, through the whole theory In 
this way aie discussed m successive chapters Emden’s 
quadratures of the difierential equations for various 
polj^ropes, the derivation of the equation of radiative 
c*quiiibriuTn, the solution of the equations with a de- 
tailed justification of the various assumptions in- 
cluded in the model, the mass-lummosity law and the 
pnfhlem of Cepboid and other variable stars Chap- 
ter IX deals with the coeffiuent of opacity, and here 
Eddington’s model encounters its second principal 
difficulty, the other difficulty, of course, having to do 
with sources of energy Kramers’ theory gives the 
following expicssion for the mass coefficient of ab- 
sor])tioii 

log (K)- log (Density)- log (Molecular Weight) 

7 

" “o l^U ( Temperature )+ Constant 

a 

The nurneiicnl value of the fonstnnt is predicated by 
theory and satisfactorily verified by laboratory experi- 
ments with X-rays This is the same constant, how- 
ever, which was disposable m Eddington’s model, and 
for winch an astronomical value was obtained The 
astronomical value exceeds the theoretical one, ven- 
fiod by terrestrial experiment, by a factor of tea 
Eddington’s thorough discussion of the whole problem 
reveals no adequate explanation of this discrepancy. 
Subsequent chapters discuss ionization and diffusion 
m the star, sources of energy, models for the ootyde 
of the star (largely due to Milne) and finally diffuse 
matter in space Special mention should be made of 
the treatment of diffusion and von Zoipe^ general 
theorem on a rotating star If these th^je/nes which 
are applicable to all models can be suAwtessfully de- 
luded they rule out of court models, such as those 
recently proposed by Jeans, m which there is a con- 
centration towards the stellar center of the heavier 
elements 

The book is written with Eddington’s charactena* 
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tie dbrify md abounds u bappy and etimidatang 
aUnaiona. It ean not fail to snggsst to every senons 
xeadar numerous subjects for further observational 
and thaorefaioal investigation In future editions the 
value of the book would be enhanced for the revieweti 
and possibly also for other observational astronomers 
of slender mathematical attainmeuts, by the interpo- 
lation of a diapter between 111 and IV giv&g a brief 
end aa nearly as possible self-oontamed mathematical 
development of the whole theory Reference could 
be made forward from this chapter to the aub- 
eeqnent ehapterst which would retam much their 
p re se nt fbmi for a detailed discussion of the various 
^ psaumptsons, for the quadrature of the differential 
equaticmsi for the discussion of the opaeity law and so 
on. 1 do not believe that such an mterpolatmn^vould 
serioualy interfere wi^the logical treatment of^the 
theory, and it is eom^able that it might eliminate 
eonw of die many cross references, forwards and back- 
wards, which are essential with the present arrange- 
ment. 

H H. PLaeKwrr 

DwiNioK Abvsdfhtsioal OBBXMVkmier, 
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ARTIFICIAL TRANSMUTATION OF 
THE GENE 

Most modeni genehcuits will agree that gene muta- 
tions form the chief basis of organic evolution, and 
therefore of most of the oomjdexities of living things. 
UnloitouBtely for the geneticists, however, the study 
of these mutations, and, through them, of the genes 
themselves, has heretofore been veiy seriously ham- 
pered by the extreme mfrequeney of their occurrence 
under ordmary conditions, and by the general unsuc- 
cessfttlness of attempts to modify decidedly, and in a 
sure and detectable way, this sluggish ^'natural*' muta- 
ticm rate Modification of the innate nature of or- 
ganisms, for more directly utihtariau purposes, has 
of^^ursc been subject to these same restrictions, and 
praotioal breeder has hence been compelled to re- 
m^^bootent with the mere making of recombinations 
fit theWtenal already at baud, providentially supple- 
xqanteVtta and isolated occBsions, by an nnex- 
aMAvtional windfall. To these cireumstanoes 
ate di^e 'tiM Vljde>Bpread desire on the part of biolo- 
gists t7g^ some measnre of control over the heredi- 
tary ehaa|(M wiiltin the genes. 

It has rqseatedly reported that germinal 
ohaagee, laeasutidkly bnt^tional, eonld be indnoed by 
Z or radHun raysi httt, h in the case of the similar 
pnbliabed elauns iav^vigg ethw agents (alcohol, lead, 
antibodies, etc ), the has been done in such a 
way that the merabff ollihe data, as analysed from 


a modem genetie standpomt, hea been biMy depu- 
tations at best, moreover, what were ajMiaiently tha 
clearest cases have given negetive or oontxary xemMi 
on repetituMi Nevertheloa^ (m fheotetuol gnranda^ it 
liaa appeared to the present writer that radiations of 
short wave length sh^d be eepedally promheig lor 
the production of mntational ebanges, and lor thu 
and other reasons a senes of esperimenta cmiesmed 
with this problem has been ondertaken dmemg the 
post year on tiie fruit fly, OrotopMa melanogatttr, 
in an attempt to provide laritical data. The wdl- 
known favorableness of this speotee for genstM atiidy, 
and the special methods evolved doling the wnterb 
eight years’ intensive work on its mntatum rate (in- 
clnding the work on temperature, to be referred to 
later), have Anally made possible the finding of some 
deamve eifects, consequent upon the applieataon of 
X-rays The effects here referred to are truly muta- 
tional, and not to be contnsed with the weU-known 
effects of X-reys upon the distnbntion of tiie <Aro- 
matm, expreaeed by non-disjnnebon, non-mhented 
crossover modificationB, etc In the pxeeent condensed 
digest of the work, only the broad facts and condtr- 
dons therefrom, and tome of the problems raised, 
be presented, without any details of the genetie me|i^ 
ods employed, or of the mdividnol xesuite i 
It has been found quite eondnsivdy tiiai 
of the spem with relatively heavy doses of 
dnees the oocunence of tnm "gene mnti 
high proportion of the fpsated genn 
hondrad mutants have bean obtauwd'%11^ 
abort tune and eonsideiably mote Him 
the mutant genes have been foUodUlj 
four or more generafions. Tbnlf bM'' 
than, at any rate) ftable and 

most of them behave in thirmMpai^ /pieal of the 
Menddian duomatomal iannit'^|A^ ftkand in or- 
ganisms genet^y. nuvMMhi^'tof dw eroaiM was 
sneh as to be mneb mml flmoaUe for die deteeuon 
of mntations in the akhNaulniaB tiian in the other 
ehromoBomes, so tM the mutant genas dealt 

with were sex-lioMB; d>9 «d|i however, ample proof 
that mntations Am dnularly thnughont 

the ehromatio IffhcajHie hMVieat trMtmeut was given 
to the sperm, abosA' a aevendi of the offapnng that 
hatdied from them and brad eontained ladWidiiaUy 
detectable mntadena in thdr treated Xl-cfaseiboaani|.| 
Sinee the X fbmis about one fonrdi of thn hhplfA 
diromatin, dian, If we aasnme an aqnd rate of 
tion in all the ebromoaomeB (per nnit of tbate Jai|glh][» 
It followa that almoat "every other one" of fta ^paite 
cells capable of prodneuig a fsrtile adidt iwgt ii fci a d 
an "mdsYidnatly da to e ta ble" mvtndflo in \ 

Boma or other Thonssods of : 
were bred as controls in the 






8CIS1WX 


87 


ported, aeveiai diflerent dosages vers made use of, 
and vhUs the figures an not yet quite eondnsive they 
make it probable that, within the limits used, the num- 
ber of xeesasive lethals does not vary direetly with the 
X-ray energy absorbed, but mon neariy with the 
squan root of the latter Should this laek of exact 
proportionality be conflimed, then, as Dr Irvmg 
Langmuir has pomtsd out to me, we should have to 
oonelnde that these mutations are not caused directly 
by mn^e quanta of X-ray energy that happen to be 
absorbed at some ontieal spot If the transmuting 
effect wen thus nlatively indirect there would be a 
greater likelihood of its being influenoeable by other 
physico-chemical agencies as well, but our problems 
would tend to become mon complicated Then is, 
however, some danger m using the total of lethal mu- 
tations produced by X-rays as an mdex of gene muta- 
tions occurring in singiSlhloci, for some lethals, involv- 
ing changes in crossover frequency, an pnbably asso- 
ciated with rearrangements of chromosome regions, 
and such changes would be much less likely than 
“pomt mutations” to depend on single quanta A n- 
exammation of the effect of diffennt dosages must 
thenfon be earned out, m which Uie different types 
of mutations an clearly distinguished from one an- 
other When this question is settled, for a wide range 
of dosages and developmental stages, we shall also be 
m a position to decide whether or not the minute 
amotl^.of gamma radiation pnsent in natun cause 
the oraadry mutations which occur in wild and m cul- 
tivated ofjjpuuams in the absence of artificially admm- 
istend X-d^tnatment. 

As a beginnlf in the study of the effect of varymg 
other conditiona^Won the freqnaioy of the mutationa 
produced by X-rapL a comparison has been made be- 
tween the mutatumn^wqueacies following the raymg 
of sperm in the malewd in the fhmale receptacles, 
and from germ cells thaNgan in different portions of 
the male genital system at tfig time of raying. No de- 
cisive differences have been OMi^d It is found, in 
addition, that aging the sperm l&v treatment, before 
fertilisation, causes no nirticeable Wmtion in the fre- 
quency of detectable mutations. A srefare the death 
rate of the mutant spenn is no hqdhR' that of 
the nnaffeeted onee; moreover, the mutations can not 
he regarded as sscondary eff^ of any semi-lethal 
liiQvioloidMl ehanges wUeh might be snppoeed to 
have ooenned asora hitanaaly in soma ("more highly 
ensoqttiMg") sptaniatoaoa than in othni. 

Ilssplte tte "nagattve xeanlW juat mmitioned, how- 
ler, H Is dNady eartain that ffiffstensaa in i-ray in- 
fluenosa, fjif ttaasaitivas^ tm nut anffieisiit to aoeonnt 
fbr aU ha omlatlMi freqttenqy, Ibrtte pres- 
et mm «n tha Imtia af the dftaoniua* 

tion at i B i itglhm Mtjs Mqg dapandant upon tsmpera- 


tors (work as yet napnUiahed). This relation had 
fiitii haen made probable by wock of Attsobnig and 
tbe writer m 1918, but waa not finally eatrtliriied until 
the eraqiletion of some exper im ents In 1028. Ttiase 
gave tiM first definite evidence that gene mntation may 
be to aay extent eontndlelile^ hot the magnibide of tin 
heat effect, bemg aimilar to that fonnd finr chemical 
reactions in general, is too small, in eonneetaon vritii 
the almoet imperceptible "zwtnnl” nmtatioii mts^ fior 
it, by itaelt, to provide a powerful tool m the mntac 
tion study The result, however, is enough to indnelie 
that vanouB faeton bendae X-rays prttiaUy do affect 
the composition of the genc^ and that tbe meaanxenwiit 
of their effects, at leaat when m oombinatMm witii 
X-rays, will be practieable Thue we may hope that 
{Hcobleiaa of the eompoaition and behaviox of the gen* 
can shortly be approached from vamous new 
and new handlea fonnd for their investigation, ao tbd 
it will be legitunate to apeak of the subject of "gen* 
physioli^,” at least, if not of gene physue and ehem- 
istey. 

In coucluBion, the attentum of those working aloiig 
classical genetic Imes may be drawn to the opportn- 
nity, afforded them by the nee of X-rays, of creating 
m timr chosen otganiams a senes of artificial xaeea 
for nae m the study of genetic and "pfaaenogenetie" 
phenomena If, as aeons Idmly on general conaidera- 
tions, the effect is common to most orgamkms, it ahoold. 
be possible to produce, "to order," anongh mutations 
to fonuah reepeetable genrtie maps, m their aeleeted 
speoes, and, by the use of the mapped genaa, to ana- 
lyse the abenunt chromosome pheamnsna eunnltati*- 
ontiy obtained Similarly, for the practical breeder, 
it is hoped that the method will nltimately prove nae- 
ful. Tbe time is not npe to diseuss here smrii poem- 
biUtiea with reference to tbe hnman epeeies 

The wnter takee pleasnre m admowledgmg bis tin- 
ewe appietiation of the cooperation of Dr. DaUmi 
Biehardson, Roentgenologist, of Austin, Texas, in tiis 
work of administering the X-ray treatments. 

H. J Hd&ub 

' XjMivsaannr or Txxas 


SCIENTIFIC APPAEATirS AN|N 
LABORATORY MBTHOOt 

Alt nif TRUMENT FOB SBPBA'm teTBiU 
inNATXONS OF BLOOO VXtOOfln 
IN AM ANIKAXA f 

In ux p eriaen t e wheee it h detiksU* ti> make re- 
peated detwmiaatione the v is eei to of the hkwd 
of an Mumal, the withdrawal of the jpuant of blood 

I i^mm the FhytialDgleel Lahonknlm ef the UalvenMy 
«f OUeege aad the Uahenligr *t Wti Hi n i Qataiio^ Xion- 
doh, Chnafia. 
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for the determinations and its replacement by fluid 
o£ less viscosity from the tissues causes a progressive 
diminution in the viscosity of the blood 
In order to make viscosity determinationB without 
withdrawal of blood from the animal, the itislrument 
to be described here was constructed 


Description or the iNSTRUiCEXT 
Figure (1) shows a semi'diagrammatic representa* 



Fig 1 


Iff 


tion of the instrument, ‘‘A" is a glass bulb of ap- 
proximately 10 c G capacity and is clamped between 
two metiU plates “B” and “C» by means of rods 
and “D^” Two rubber washers “E” and *‘E,” placed 
between the ends of the glass bulb and the metal 
plates insure a tight joint Leading from the lower 
end of the bulb through the metal plate “B” are two 
openings, the one leading into an arterial cai^iula 
and the other into a glass tube “O'' of fine capillary 
bore and shaped at the free end to facilitate tieing 
into a vein A hole continuous with that of the 
upper end of the bulb passes through the upper plate 
Above the upper plate “C” is a similar plate “H” 
«he^ in place by a central screw and capable of being 
romtigd upon plate “C " The movable plate has two 
openings “I” and “J”, by rotating the movable plate 
on the stationary one, one or the other of the open- 
ings IS pteoed over the hole in the stationary plate 
leading into the upper end of the glass bulb. One 
of the opemngs m the movable plate is connected to 
a rubber tube through which a deflmte pressure equal 
to that in the artenoles of the animal can be applied. 
The pressure » bupphed from the air line and regu- 
lated by means mercury valve. The other open- 
ing in the movable plate is fitted with a release valve 
with apnng so that air may be allowed to 


eeeape from the bulb as it is beiag filled with blood; 
a small handle ^^0'' is fastened to the moving plate 
to facilitate rotating it in bringing mther opening 
over the upper end of the glass bulb A rod to 
clamp the instrument in place is attached to the upper 
stationary plate and from this a support passes 
down to the capillary tube ” An insulated ter- 
minal “N” with a projecting arm is attached to the 
supporting rod, so that a platinum point on the end 
of the arm just ebmes in contact with a similar point 
on the handle of the rotating plate when the hole 
connected with the air line i» directly over the upper 
opening of the glass bulb This insulated terminal 
and the frame of the instrument is connected in senes 
w’lth a dry cell and a signal magnet A time clock 
18 made to wnte on the dnim aliove the signal magnet 

I 

I 

Method or Use 

After Hne£>thctizjng the animal and in]ecting suffi- 
cient heparin to make the blood incoagulable, the 
carotid artery and external jugular vein are exposed. 
The artenal cannula is then inserted into the artery 
on which a bull dog is placed and the vein prepared 
for insertion of the capillary tube. After opening 
the release valve "K” and having the revolving plate 
in position so that this opening is directly over the 
upper end of the glass bulb, the bull dog is removed 
from the artery and the blood allowed to display the 
air in the bulb upward until the latter is com|fmely 
filled with blood, the release valve is thqu closed 
With the blood filling the glass bulb and ihe capillary 
tube, the free end of the latter is tied the external 
jugular vein The pressure with jroich the blood 
enters the bulb "A" is sufficient tonsure its circula- 
tion in all parts of the bulb, idj^ which it returns 
to the external jugular vein bjfway of the capillary 
tube A detmrnunatif^^ay now be taken at 

any time ; 

Viscosity determinati^ are earned out as fol- 
lows The bull do^isjlmt replaced on the artery and 
then the movable wm is quickly rotated by means 
of the handle untA the tube carrying the air 
pressure is directib^ over the upper opening in the 
g^ass bulb, thus a pressure equal to that m the 
artenoles is exerted upon the blood and it is foreejt 
out of the bulb into the venous side of the einmla- 
tmn. When the blood reaches the mark ''P'’ on the 
lower neck of the bulb, the rotating plate u i^dcly 
moved bock to its former position, the rdease valve 
IS opened and the damp again removed Imm 
the artery. This allows the bulb to again fill yAUx 
blood and the latto to eirenlate through the insh^- 
mant Dunng the time the blood is being driven eat 
of the bulb by means of air preesnra, the sm of Ihe 
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inmlated termmal "N” u m eootaot with the metal 
handle of the movable plate; thia makea an electneal 
contact and the signal magnet records the tune taken 
for the blood to be driven through the capillary tube 
under a known pressure This tune when compared 
with that required for water under the same pressure 
gives the relative viscosity of the blood 

It IS evident that anv number of determinations 
may be taken without decreasing the amount of blood 
in the animal The electneal recording of the time 
m of advantage in reducing the error due to the reac- 
tion time of the expenmenter Because of the short 
time the blood for determinations remains in the 
bulb^ a bath for temperature control is not thought 
neceasary 

In order to test the accuracy of the instrument, a 
series of expcnments was earned out in which the 
relative viscosity of 7 per cent gum arable was de- 
tennined by means of this uistnuncnt and the same 
procedure carried out with the Oswald viscosity 
pipette, water being taken as unity, m thirty deter- 
minations with each instrument it was found that 
the relative viscosity of the gum solution when de- 
termined with this instrument was 3 76 while with the 
Oswald type it was 3 78 These results appear to he 
well within the range of expenmental error The 
determinations were made at room tempenituFe and 
the pressure on the fluid maintained at 70 mm Hg 

The author is indebted to Professor A J Carlson 
for his helpful suggestions and cnticisms of this work 
and to Mr F W Cloassens for his cooperation in 
construction of the instrument 

BUBOfiLL A Waud 


SPECIAL ARTICLES 

BALANTIDIA PROM PIGS AND GUINEA-PIGS 
THEIR VIABILITY, CYST PRODUC- 
TION AND CULTIVATION 

The following data concerning BtUantidium occur- 
ring m the pig and guinea-pig are deemed of suffi- 
cient importance to warrant a report at this time 
An abundance of material from the pig has been ob- 
tained from two packing plants within several squares 
of the laboratory, and Dr W B. Stokes, of the Balti- 
more City Health Department, has kindly furnished 
gumea-pigs for autopay that died as a result of ex- 
perimental work Thus far of the twenty examined, 
per cent were mfeoted with Balanhdtum. A 
<'olony of rhesus monkeys which also harbor Bolon- 
tidvum IS maintained by Dr. Carl Hartman, of the 
Carnegie Institution. This article is a progress re- 
]mrt on a problem of host-parasite relations which 
was suggested to me by Dr. R. W. Hegner. 


VUHCUCXT 

According to McDonald* (1082) tropboshites 
of Balanttdwm of the pig become spheneal when the 
intestinal contents are cooled to room temperature. 
McDonald also states that they live at room tempem- 
ture not longer than eight hours Accordingly, a 
thermos bottle was used to carry the material to the 
laboratory from the packing plant No appreoiable 
rounding was noted when the organisms were ex- 
amined at room temperature Therefore, the content 
of a bottle obtained January 3, 1927, was allowed to 
cool. Active, apparently normal, trophozoites were 
found in a sample taken from this bottle the next 
morning and on every subaequenit morning until 
January 14 The relative numbers did not appear 
to dimmish for about seven days, hut then fell off 
very rapidly The temperature of the contents of 
the bottle wa«i taken after fourteen hours, and found 
to be 20° C On several other occasioas the oigan- 
isms lived at room U^mperature for four days and 
on one occasion for seven davs The viability of 
trophoroites is also indicated by the fact that water 
from the trucks in which the pigs were transported 
from the cars was found to contain them, they re- 
mained perfectly normal m appearance at room tem- 
perature for twenty-four hours Feces passed at 
least two hours previously by ten different pigs were 
collected from the pens at the packing plant 
Trophozoites were found in seven of the ten samples 
The pigs had been long m transit from Ohio and the 
feces were well formed so that they had to be tom 
apart in water before the trophozoites were freed. 
The latter appeared perfectly normal and swam about 
actively 



iNFECfTIVITY OF TBOPHOZOITES 

It seems to be the general opinion that ingestion of 
cysts must occur to set up an infection (Fantham, 
Stephens and Theobald,* 1916) , but Hegner® (1926) 
injected trophozoites from the pig into the stomach 
of the gumea-pig, and, when the animal was killed 
one hour later, active, apparently normal trophozoites 
were found in the stomach, small intestine and eeeum 
This experiment has been repeated with success 

1 McDonald, J D 1922 Balantidivm eoh 

(Malmsten) and Balant%dwm suw (sp nov ) with an Ae 
count of their Ncuromotor Apparatus TJmv CSalif. Pub. 
ZooL, 20 243-300 

« T^tham, H B , Stephens, M. D , and Theobald, M A 
1916, <^The Animal Parasites of Man,*’ 900 pp New 
Yoik 

■Hegner, R. W 1927 * ^ Host Parasite Relations be- 

tween Man and His Intestinal Pnitosoa.” The CentuTy 
Co , New York (In press ) 
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Trophosoites of the pig BalanUdtum, grown in cul- 
ture, were injected into the stomach of a guinea-pig 
toFur weeks old It died dunng the night, but after 
eighteen hours trophozoites, gorged with starch grains, 
were found in the esophagus and cecum* That these 
were not inhabitants of the intestine before the ex- 
periment began is indicated by the fhct that the latter 
are always translucent and move slowly, whereas 
those from cultures are blackened from ingested starch 
and move actively Later another guinea-pig from 
the same litter was given trophozoites by stomach 
tube direct from the pig This animal also died dur- 
ing the night and trophozoites were found the next 
morning in the ileum, jejunum and cecum They 
were of two kinds m the cecum, (1) those that parap 
sitize the gmnea-pig and (2) the starch-filled forms 
of the pig When it is considered that trophozoites 
may live in feces for ten days at room temperature 
it IS probable that they may serve as well as cysts 
in transmitting infection 

Ctst Production in the Pig 

McDonald (1922) states that trophozoites were in 
various stages of eneystment in the lower colon and 
rectum of the pig and all encysted in the formed 
feces In Baltimore dunng February and March no 
cysts were found until about thirty pigs, all of which 
were infected with Balanttdnm, had been examined 
They were not numerous, about three hours were 
required to pick out twenty specimens Because of 
their large nze, cysts of Balawttdmm can be distin- 
guished with a binocular microscope Material can 
be diluted in a Syracuse watch glass and examined 
much more rapidly than when slides are used Cvsts 
can be picked out with a mieropipette and studied 
under the compound microscope In this work, as 
well as by McDonald (1922), the cysts were found 
to be very resistant to fixing and staining. The 
nucleus and other structures are not revealed when 
they are treated with iodine eosme or even when Mal- 
lory’s haematoxylin is run under the cover glass 
after fixation with Schaudinn’s fluid When bodies 
resembling cysts were finally found the matenal was 
treated in bulk with hot Schaudinn’s and stained with 
iron haematoxylin (method of Kofoid and Swezy) 
They were then picked out and positively identified 
Walker* (1913) and others state that fecal diagnosis 
for Balanftdtum in man and monkeys is unsatisfac- 
tory, because for long penods no cysts are passed 
Walker (1913) states, as does McDonald (1922), 

* Walker, £ L 1918. ^'Quantitative Determination 
of the Balaatidicidal Activity of Certain Drags and Chem- 
icals as a Basis for Treatment of Infections with Balath 
Ud%ium Philippine Jov/m. Sd (B), 1-16. 


that cysts are freqneDt in feees of pigs. WaDcer and 
others e x pr ess ttie opinion that for this reason inf ee- 
tion in man le usually eontraoted from pigs. Data 
obtained m Baltimore, however, indicate that cysts 
may be as eeanty in pigs as in man, monkeys and 
gmnea-pigs. 

Cultivation 

Much expenmental work has been done recently 
and 18 being continued on cultivating paxaaitio pro- 
tozoa The first media tried by myself were made 
according to directions given by Dobdl and Laidlaw* 
(1926) for Endamoeha hiaiolytica On one oeosaion 
trophozoites lived seventy-two hours and multiplied. 
The medium consisted of an inspissated human serum 
slant plus a fluid of Ringer’s solution without dex- 
trose, nine parts, and human serum, one part Ster- 
ile nee starch was added. Transplants from this cul- 
ture failed Yanous egg media were tned with nega- 
tive results Walker (1913) concluded, as a result 
of experiments, that a 0 5 per cent NaCl solution is 
best suited for BalGntidudn Barret and Yarbrough* 
(1921) cultivated Balanitdmfn coh successfully m a 
medium 0 5 per cent NaCl, fifteen parts, plus human 
serum, one part Their cultures wore maintained 
thirty-two days In order to ascertain whether 
Walker’s data could be applied m the cultivation of 
Balantidium from the pig the concentration of the 
medium in which the organism lives was determined 
Feces from the cecum were filtered through filter 
paper and the freezing point method employed, with 
a Beckmann thermometer The reading of filtrate 
from fresh feces was minus 0 70® C , of filtrate from 
feees kept forty-eight hours in the laboratory minus 
0.79® C , and of feces kept 168 hours it was minus 
0 72® C. The freezing point of blood serum is about 
nunuB 0 6® € , and is isotomo with an 0 86 per cent* 
NaCl solution Walker found this hypertonic for 
Bdlantidtum, and prdiimnary trials earned out here 
seemed to confirm this oonduaion Hence it was 
thought that the hypertonieity of 0 86 per cent. NaCl 
IS due to an excess of inorgamo ions Accordingly, 
10 cc of each of the above fecal filtrates wore evapo- 
rated to dryness, and the organic matter driven off 
by heating The residue was taken up m 10 oc o£f 
distilled water and the freezing point found to be 
minus 0 17® C. This is isotonic with a NaCl solution 
of about 025 per cent On the basis of the above 
data an attempt was made to prepare synthetie mSdia, 

s Dobell, C, and Laidlaw, P. P 1926 the Col- 
tivaticn of Bndamoeba huft^tiea and Boms Other Xttto- 
soie Amoebae ” Paraeit, 18 : 288-^18 

eBarrei,H.P«, and Yarbrough, N. 1921, ^'Alfitthod 
for Oaltivaticm of Balantidiem eoU,** Amer Jawm. Trap* 
Med., 1: 161. 



82, 1827] 


SCIENCE 


SI 


using 0.26 per cent, NaCl sdntion and adding urea 
in one instance and anunoids, Bmret free, in another, 
to make the solution about laotonie with blood serum 
Blood serum and staroh were also added to some of 
the tubes. The results of enlture ezpenments were 
inTanably negative in the urea tubes Ghrowth was 
occasionally noted in the aminoids, but transplants 
were unsuccessful. 

Successful results were Onally secured by using the 
method of Barret and Yarbrough (1921) with a modi* 
ded Ringer’s solution instead of 0.5 per cent. NkCl. 
The latter contained * NaCl 6 6 gms , KCl 0 14 gms , 
CaCl, 012 gms, NaHCO, 0 20 gnu., Na^HPO^ 0 01 
gms, per liter of distilled water The ingredients 
were weighed from C P crystals on an analytical 
balance but no attempt was made to desiccate them 
before weighing The freezing points of various aoln* 
tiona thus far used have ranged from minus 0 52** C 
to minus 0 58^ C Eighteen cc is pipetted into clean 
test tubes and autoclaved Two cc of human or horse 
serum is then added, plus a sprinkle of sterile nee 
starch Pig serum has thus far proved unsatisfac- 
tory A solution made from Iioefiler’s dehydrated 
blood serum u used freciuently instead of the human 
or horse serum This product is manufactunsl by 
the Digestive Ferments Company, of Detsioit, Mich 
The contents are luted as beef blood 3 parts and 
dextrose broth 1 part Solution is obtained bv add- 
ing 8 gms. of the powder to 100 cc of distilled ^nter 
at 40^ C It 18 advantageous to measure the water 
m a 250 cc flask containing a few glass beads and 
sterilize Shaking the flask with the beads aids in 
securing solution, but even so there is much sus- 
pended matter A culture of Balanttduim from the 
pjg was maintained for fifty-four days and was still 
thriving on April 4 The tubes are kept in an in- 
cubator at 36^ C and transplants are made according 
to Barret and Yarbrough’s technique Twenty trans- 
plants have been made They are made usually at 
three-day intervals, but on one occasion (7th trans- 
plant), a seven-day interval occurred Trophozoites 
m abundance have bemi found on a number of occa- 
biohb at the end of seven days, but they usually de- 
crease rapidly after three days 

Twelve attempts have been made to secure pure 
lines by isolating single individuals The findings 
agree with those of Barret and Yarbrough that this 
can not be done by the drop culture method The 
organisms appear to be anaerobic. Sueoeas was ob- 
tained by picking out single individuals with a nucro- 
pipette^ plaeing into a drop of eidture fluid on a 
cover slip and dropping the latter into a test tube 
containing medium On one occasion multiplica- 
tion oeeurred but the transplaiit failed. 


After three unsnoeesstul attempts a eulture was 
started with from the gmnee-pig in the 

same media as are used for the culture from the pig. 
This strain has now been suceessfully transplanted 
six times The organisms ingest starch as does the 
pig BalantidHtm and become very aetiva It would 
be impossible to distinguish the trophozoites from 
those from the pig if the labels were left off the 
enlture tubes. Occasional cysts have been found in 
tubes in which trophozoites from the guinea-pig have 
disappeared Despite repeated research no cysts have 
been found in cultures from the pig 

BaSISTAKOK OF TbOPHOZOITBB to HtDROGEN SunPHZDB 

The odor of H^S is always pronounced in the feoes 
of pigs On five occasions this gas has been bubbled 
through culture tubes for fifteen to thirty seconds. 
No deletenous effects have been noted on the tropho- 
zoites The first time that the experiment was tned 
the culture from the pig lived seven days. It was 
hoped that this gas might be used to check the growth 
of harmful bacteria Subsequent results were so 
variable that no conclusions are justified H^S was 
found toxic to the trophozoites when bubbled through 
feces of the pig, when treated and untreated samples 
were kept in the incubator the organisms disappeared 
in forty-eight hours from the treated tubes but lived 
seventy-two hours m the untreated material. 

Bummary 

It has been shown that trophozoites of balantidia 
from the pig are normal in appearance and reactions 
when the medium is cooled to room temperature 
They may live at room temperature for ten days. 
Trophozoites that infcctthe pig may pass through 
the stomach of the guinea-pig and reach 4he cecum, 
where they are normal after eighteen hours Tropho- 
zoites are frequently passed in feces by the pig but 
cyst production is irregular and determined by un- 
known factors as in monkeys, guinea-pigs and man. 
The fluid of pig feces from the cecum is slightly 
hypertonic to blood serum. The method of Barret 
and Yarbrough for the cultivation of BtUanttdmm eoU 
has been found practicable for Balantxdmm from the 
pig and guinea-pig. The addition of nee starch im- 
proves the medium and Ringer’s solution without dex- 
trose was found more suitable than 0 5 per cent. NaCl 
solution Loeffler’s beef blood serum may be sub- 
stituted for human serum or horse serum. H,S ap- 
pears non-toxic to Bdlantidiim from the pig when 
passed into culture tubes 

G. W. B»B8 

Thb Jobkb Hopkikb School of 
Hyoxekii anu PuBtAc Heax^th 
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THE DECOMPOSITION OF HYDROGEN PER* 
OXIDE AND THE MECHANISM OP 
LATENT PHOTOGRAPHIC IMAGE 
INTENSIFICATION^ 

In a previous paper* some interesting^ experimen- 
tal facts eoncermng the effect which was called the 
intensiffcartion of latent image by sfiid some 

other substances were presented This phenomenon 
consists of an increased developability above the nor- 
mal of the exposed portions of a plate treated after 
exposure with 

The object of the present work was to find the 
reason for the intensification of latent image. In the 
course of it, certain possible underlying mechanisms 
suggested themselves 

It was the work of Bray and Livingston' on the 
catalytic decomposition of H2O2 in solutions contain- 
ing H and Br ions which gave the first possible clue 
as to such a mechanism. They showed that prior to 
a steady stale, uhich may require an hour or more in 
being reached, the following reactions take place 
when acid and soluble bromide are mixed with H2O2 
solution 

Br“ + 2 ir = Br, + 2 H.0 (]) 

HA + Br, = 0,4 2 Br- + 2 (2) 

The sum of these, or the steady state gives 

2 HA = 2 H,O + 0, (3) 

Soluble bromide is present in practically all ordi- 
nary dry plates, and m all the previous work on latent 
image intensification acid was present in the solution 
of H2O2 used 

The second possible clue to an explanation of the 
action was a chemical mechanism of latent image 
formation recently proposed by K C D Hickman * 
He has obtained evidence that while m bulk, in a 
test tube^ Br in water solution reacts quantitatively 
with AgjS to give AgBr, HjSO^ and HBr, in the 
photographic plate on the other hand, when the 
AggS IB isolated in the so-called sensitivity specks* 
and the Br is formed only m very limited quantity, 

1 Presented at the meeting of the American Chemical 
Society, Philadelphia, Septemlier, 1926 

P Wightman and R F Quirk, J Frcmklw Inst 
203, 261 (1927) 

3 W C Bray and B S Lmngston, J Am Chem. Soe 
46, 1251 (192^), B S Livingston and W C Bray, Ibid., 
45, 2048 (1023), B S Livingston, Ih%d, 48, 45 (1920) 

4K. C D Hickman, Phot J 67, 34 (1927). 

5 S E Sheppard, ColUnd JSi^mpomm Monograph 3, 76 
(1925), Phot J 66, 380 (1925) 


by the photochemical decomposition of AgBr grams, 
then certain reactions take place which he bdieves 
give rise to metallic Ag instead of AgBr. He fur- 
ther believes, as we do also, that it requires a smaller 
speck of Ag than of AgjS to produce devdopability 
of the gram and he gives some evidenoe in support 
of this contention 

We have found that when H2O2 solution is added 
to a suspension of Ag^S m a solution of acid and 
soluble bromide tliat some of the sulfur of the sulfide 
IS oxidized to and, m a hulk reaction such 

as this, AgBr is formed When no soluble bromide 
is present, however, the Ag2S apparently remains un- 
attached 

Taking the previous facts into consideration and 
assuming that Hickman is eorreot in his contention, 
it seems reasonable to suppose that when the photo- 
graphic plate IS treated with acid the trace of 
bromide formed from the soluble bromide in the 
plate attacks the silver sulfide of the sensitivity or 
latent image speck (where it has not all been trans- 
formed into Sliver dunng the light exposure) and 
thus renders the gram developable 

The fact that acid converts metallic Ag to 

Ag 10ns should not alter this hypothesis since Ag 
ions, when adsorbed* to AgBr, are at least as effective 
as metallic silver, if not more so, in producing de- 
velopahility of the gram 

W Clark has contended® that the action of 
in producing latent fog on a photographic plate is 
purely chemical and not one of chemilummescenee as 
previously supposed by Sheppard and one of us^ 
The present hypothesis and experimental work, while 
they do not disprove the chemiluminescence view, do 
furnish the basis for a chemical explanation of H2O2 
action 

An additional expenment which supports the 
chemical view is that if we remove almost all the 
KBr from a plate prior to HgO, treatment, by addi- 
tion of a small amount of AgNO^, not enough to 
give excess of Ag 10ns, the intensifying effect of 
HjOg IS considerably lowered 

A full paper on this subject will be published 
shortly 

E P WlOHTlCAN 
R F QtriBic 

Eabtuan Kodak Covpant, 

Boohkstkr, Nkw Youk, 

Bxptxmbsr, 1926 

«W Clark, Bnt I Phot 70, 768 (1928); Phot J. 86, 
78 (1923). 

r S E Sheppard and £ P Wightman, J FranJdw Inst 
195, 337 (1923) 
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BONDS OF UNION BETWEEN TROP- 
ICAL MEDICINE AND GEN- 
ERAL MEDICINE^ 

It u my wish that my first greeting and that my 
parting words should express my appreciation of the 
honor and the pleasure of visiting you here m Porto 
Rioo It 1 $ distinctly profitable to me to have this 
opportunity of exchanging ideas and experiences 
with yon in our chosen field of work In arranging 
for our conference this evening Dr. Lambert wrote 
to me suggesting that my talk ought to have a title, 
and he even ventured to hope that this idea would 
not come as too much of a surpnse to me So I have 
selected a subject that will permit us to wander where 
fancy leads, perhaps, who can tell, to one or two un- 
expected developments 

Our crowded activities grant us but litUe tune for 
reflection, and it is easy to overlook points of con- 
tact between the adjacent fields such as tropical and 
g^eral medicine Inevitably, these two fields have 
exerted a profound influence on each other 

Strangely enough, the conception of tropical medi- 
cine IB rather foreign to many individuals in the pro- 
fession at home The very name sometimes tends to 
frighten people away To a few, it represents merely 
a ennosity, interesting but unimportant One of 
vour obligations will be to arouse still further the 
interest and support in New York City of your work 
here One summer I met an elderly physician who 
had spent his life traveling m the tropics He said 
to me* "Mercy, no, I stay on the ship I never look 
at those patients ashore Why should I clutter up 
my head with all that nonaenset If I etver had to 
treat those diseases Td go somewhere and take a 
month’s course in tiie subject/’ A few of the more 
senous minded deceive themselves into thinking that 
tropical medicine represents a real opportunity to 
midie distinctive discoveries of new etiologio agents 
and new and important dinical entities almost with- 
out effort Sometimes I fed that my friends almost 
take it to heart that the generosity of nature in 
tropical lands should cheat industry and so ruddy 
violate the stem principles of no reward without 
great labor. 

1 A popular address delivered on February 22, 1927, as 
Visitiiig locturer at the School of Tropical Medicine, Uni- 
versity of Porto Bico, Ban Jnan, Porto Bioo 
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Snppoge, boweveTi that we want to ehooae as a 
mod^ a diaeaae of extremely intricate natarOy the 
details of which have been worked ont with exact* 
ness It 18 best to turn to the tropics for an ex- 
ample. In the etiolofcy of malaria we have not one 
but three distinct parasites very closely related , how- 
ever, to the eye of the protozoologiet they are readily 
distingtushable The transmission of the disease 
from patient to patient is a eomplieated process. 
The sexual forms of the malarial parasite come into 
prominence. They leave their intermediate host, 
man, to take up a cycle of development m their 
deflmtive host, certain species of mosquito. After 
the completion of this cycle the mosquito is ready 
to set up new infections in man. The pathology of 
the disease is well-nigh completely understood. The 
diagnosis in patients is reasonably exact The treat- 
ment, though not perfect, is marvelous compared to 
that of many haoterial infections. Lastly, prophy- 
lactic measures, though difficult, are quite feasible. 
The antimosquito campaigns have been enormously 
facilitated by Marshall Barber's ingenious introdne- 
tion of Pans green for combating larvae 

We look to Sir Patnck Manson and to the British 
nation as the founders of tropical medicine They 
took advantage of their natural opportunities Great 
Britain with her extensive possessions has many phy- 
sicians employed in foreign service and they all come 
back to one spot The conditions m the United States 
are very different We have only a few men who 
go to the tropics and they come home to scatter across 
a broad continent A corresponding difference ap- 
plies m the two countries to patients who are in- 
valided home With ns, this works to the disadvan- 
tage both of the patient and of the subject of tropicd 
medicine In the absence of the incentive of stem 
necessity, interest has been intermitteqt and the 
development of the subject has been slow and arduous 
m the United States When I wanted to learn some- 
thing of the scope of your new undertaking I turned 
not so much to the American medical journals for 
information but to the literature from Great Britain 
There have been some exceptions to this genml lack 
of interest at home Occasionally some of our in- 
stitutions have devoted a number of years of work 
nnd considerable sums of money to purdy tropical 
problems, meanwhile carefully avoiding any per- 
manent responsibility m this field There seems to 
be a willingness to profit by special opportunities 
arising in the field of tropical mediebe accompanied 
by an unwillingness to offer continuous support to the 
necessities of the daily routine m this subject. 

Clearly we can not model our schools after the 
British pattern. We must find somewhere compen- 
sating advantages in our own cireumstances Here 


in Porto Bieo one seas tiie fasoineting opportunity of 
making a eonqplete ^tudy of a disease, ^e hospitala 
provide faeilities for thorough elimeal obseavahon. 
The laboratones stimulate the desire to expenment 
In many theoretieal directions. But we are not satis- 
fied until sabsfactory results have been obtained m 
the prevention of disease under varying conditions 
and the unforeseen but interesting disadvantgaes of 
actual work in the field. 

The flnge^ of erudition is often pointed at the 
term ^^tropieal medicine.'’ Some medical men aeiBi 
to feel that Uiey have fathomed the mysteries of this 
term when they learn that woricers in the tropics huFO 
frequently made the statement that there is no snefa 
subject as tropical medicine In one sense, I agree 
With this Admittedly the phrase is one of eon- 
\ enience rendered necessary by the geographical 
separation of diseases. But the distinction is jus- 
tified on scientific grounds Fascinating fundamental 
principles are found m tropical medicine for which 
no counterpart exists in the diseases prevalent in 
cold climates Thus, for all intents and purposes, 
the insect hosts of disease and even the protosoan 
infections take no real part m the life of the student 
of medicine m the temperate aones Let me assure 
you, It IS a difficult matter to find a satisfactory 
phrase for differentiating the medicine of cold eli- 
mates from that of the tropics. ^^Intemal medicine" 
does not help greatly Largely in a complimentary 
sense I have been using the expression ^^genenl medi- 
cine” In BO far as general medicine permits itself 
to forego the subjects of protozoology and entomology, 
it becomes an important branch of the larger field of 
medical sciences 

Well, this ought to convince you of my warning 
that we might be tempted to wander from any fixed 
topic I will not in any way attempt to sum up the 
more striking achievements of tropical medicine but 
will emphasize only those features in which this sub- 
ject and general medicine have exerted an influenee 
upon each other. Indeed, as alreadv indicated, we 
must close some of the most bnlhant pages of 
medicine 

In my judgment, the most fundamental infiuebee 
that tropical medicine has exerted in the field bf 
medical sciences is to be found in the discovery of 
vitamins and the group of diseases sometimes desig- 
nated as avitaminoses You remember when we 
studied medicine, not so very long ago, beriberi was 
classed among the specific infectious diseases, with 
the reservation that some unknown toxin might play 
a more or less deeuiva rfile We now know ’ftat 
neither of those factors plays any part sAatem 
The clinical and epidemiologieal data seemed at tissM 
m the past to offer almost eonvmoing evidenee of 
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the iafcetumi netore of thu diaasM Mirny atHking 
uundeate ooonzied m a aaimer almost soggestiye of 
some oonspiraey in aatuxe to oonosal the tacts. For 
example^ a ship with its mw in apparently good 
health would call at a port where benben prevailed. 
Then after some days the disease would^ so to speak, 
'‘break out” among the orew. Fniihensoie, if a 
mother suffenng from benben nurses her own child 
she becomes a senous menace to the health of that 
child. Soch children are prone to develop benben 
in an acute fdrm that terminates suddenly in death 
But the Dutch investigatorB knew and had known 
for many years that benben was due simply to lack 
of proper nourishment. Thu discovery was made by 
Egkman m 1890 There is an incident of a very 
human nature connected with Eijkman’s production 
in chickens of experimental benben or, more accu- 
rately, polynrantu At the tune he was not working 
cn benben at all and chickens are very likely the 
last animal that he would have selected for the study 
of benben The incident, as it was descnbed to me, 
occurred in tbu manner The animal quarters for 
these expenmental chickens lay at a litde distance 
from the laboratory alongside the hospital building 
Very unexpectedly, the chickmu devrioped polyneu- 
ntu to such an extent that the investigations that 
were m progress were senously tiireatened. So Eijk- 
man courageously decided that it was important to 
find out the cause of thu polyneunUs Then, to his 
surpnsey the cbckens promptly recovered so be was 
obliged to go back to his original problem only to be 
interrupted again by the recurrence of polyneuntu 
Many observers would very justly have felt discour- 
aged at thu point But Eijkman with rmnarkable 
skill sueoeeded m unravelling a mystenously intneate 
network and revealed a clear chain of events occur- 
nog m logical sequence. The denouement came m 
thu manner In the hospital the patients were served 
with polished nee For the protection of the pa- 
tients, a rule was in force that any nee left on the 
patient’s plates must be thrown out. In the labora- 
tory the animal boy was given a small sum of money 
for the purchase of the cheaper unpolished nee for 
the expeniimtal chidcens. Now the Malays are very 
kindly in their duposition and the laboratory boy 
bad a good friend among the orderlies in the hospi- 
tal It does not require much imagination to see 
that it was easy to provide a handsome diet of pol- 
ished nee from the hospital for the chickmis in the 
animal house nearby There was no need wantonly 
to squander time valuable funds supplied for the 
purchase of unpoliafaed noe. Now by mere ooinci- 
dence^ it happened that sifter the first outbrsak of 
polynettzitia appeared, the orderiy in the hospital 
went tm vacation and the kbomtoxy boy went back 


to feeding unpolished noe The symptoms disi^ 
pearsd and the animals reoovered with myatenous 
rapidity. Then when everything was going nioely, 
the orderiy returned to the hospital and tiie ehackeiu 
resumed their diet of white nee and with it tite symp- 
toms of benben returned. 

Looking back at thu dutance, everytiiing is bean- 
titully clear There u some strange substanee m nee 
bran, in vanous grains, and in many other foods 
which u necessaxy for nonnal nutnhon; in the ab- 
sence of thu substance polyneuntu develops. Eijk* 
man picked hu way with xemarkaUe accuracy 
through this complicated maae in the faee of many 
conflicting theones about benben His oonolusions 
were promptly rejected The rest of the wendd said, 
"Oh, no, It just can’t be true!” Twenty yean later 
sevml investigators had the very happy thought of 
trying it. They made a discovery. They found that 
it u true. There u no flaw in Eijkman’s expenmen- 
tal data, though hu interpretation has subsequently 
undexgone some revision. 

Beriben is not uncommon in the Philippine 
Islands The Filipinos offered information to the 
profession which was not utilized. Patients under 
treatment sometimes reported that they eonld cure 
themselves with a diet of a certain native bean. Not 
knowing the facts about benben at thu tune, we 
explained to them very kindly the error of their 
ways They accepted our explanations with grati- 
tude and continued m their superstitious practice 
Their confidence was not misplaced, that is, their 
eonfldenee in dietary measures was justified. 

Barely a quarter of a century Biter Eijkman’s first 
publication, the physiologuts began an accurate in- 
vestigation of the requisites of a balanced diet. The 
first steps were difficult. It was necessary to pve 
up some old estabbshed comfortable views Proteuu, 
carbohydrates and fats with a little salt and water 
had long been regarded as an adequate bread of life. 
Now it was rather disturbing to have to admit that 
some utterly unknown substance, even m mumte 
quantity, exerts a powerful influence and is an essen- 
tial item in our daily diet Funk used the term 
vitamin to designate this substance which prevents 
the development of benben As the interest in this 
phase of nutntion increased, other vitamins were dis- 
covered Recently one has been descnbed by Evans 
in California which is concerned not with ordinary 
nutntion but with the process of reproduction. In 
the field of medicine investigators naturally sought to 
explain other diseases on the basis of a dietary defi- 
cient It had long been known that scurvy is re- 
lieved by lime juice. Work of outstanding impoz^ 
tanee was acoomplisbed by Qoldbexger in penagra. 
Now in beriben toe problem is relahvdy simple; in 
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pellagra it is more eompheated. Undoubtedly much 
valuable progress has been achieved in pellagra, but 
it IS by no means certain that we have the complete 
story in hand as yet It is not clear whether a vita- 
min IS lacking or whether the deficiency lies in some 
other factor The process of disproving the theory 
of a specific infection proved to be a long^task even 
in the simple conditions of benben One frequently 
hears of pellagrins whose symptoms do not yield to 
dietary measures In this type of patient, it is par- 
ticularly desirable to obtain additional evidence before 
utterly dismissing the idea of an infections disease 
In bnef we are forced into a somewhat unwelcome 
situation, it is clear that a dietary disorder can pro- 
duce symptoms sufficiently like those of a specific 
infection to cause long-standing confusion 
In the subject of etiology, let me mention first of 
all an interesting association between two diseases, 
that, let us say, seldom meet One of them, namely 
sprue, is tral> a product of the tropics The other, 
progressive pernicious anemia, is a serious mystifying 
disease of cold climates So tar as we can tell at pres- 
ent, it occurs at least very irregularly in the tropics. 
Here m Porto Hieo sprue is endemic I intend to 
take toil advantage ot ni> opportunity to learn a 
great deal from you about this disease You all know 
of the important work of Dr Ashford on the r51e of 
laouilia. As regards the causation of pernicious 
anemia, so little is known that one is fancy free to 
hold almost any view It may be a specific mfection, 
or perhaps it is a disturbance of nutrition or it has 
even been regarded as a disorder of the blood-forming 
organs analogous to malignant disease With all the 
intensive study that lias been made there is still very 
little to guide one along the correct path Any sug- 
gestion would be ver> welcome You may be inter- 
ested to know that students of pernicious anemia are 
beginning to take an intense interest in sprue because 
of certain similarities which sometimes occur in these 
two conditions I refer more particularly to anemia, 
to achylia gastnea and to the changes in the spinal 
cord Here we have clearly a clue to be followed up 
and it IS being followed by several investigators in the 
United States Considerable work is now in progress 
on the occurrence of nioniha in pernicious anemia It 
is much too early yet to say what course this woric 
may take, what it may develop into, or where it may 
eventually lead us You see that we are only at the 
very beginning of our knowledge concerning the cause 
of pernicious anemia But in the treatment of anemia 
very gratifying progress has recently been accom- 
plished through dietary measures by Minot and 
Murphy The very name of this disease, progressive 
pernicious anemia, is sufficiently temfying and there 
IS already ground for hope that we may be justified in 


dropping the wmrd ^^progresaive” from ihu aminiHia 
phrase. By means of a diet of liver, patients 
mg from pernicious anemia have experienced relief 
over periods of one to two years in a manner that has 
not been accomplished by any previous form of treat- 
ment 

Now you all know that the old-established treatment 
of sprue rests on dietary measures This type of 
therapy, though very new in pernicious onmnia, is an 
old procedure m sprue We have the strawberry diet, 
the milk diet and*the meat diet. It is already time to 
consider the inter-applicetion of dietary measures m 
the case of refractory patients afflicted with either of 
these diseases To illustrate, some sprue patients im- 
prove best of all on a meat diet but can not stand the 
monotony of this rdguue One would not hesitate to 
transfer such a patient to the diet of liver as used in 
pernicious anemia 

We are now in a position to consider for a moment 
the question of etiology We are confident that an 
mfectiouB process is an important factor m the pro- 
duction of at least some of the symptoms of sprue. In 
pernicious anemia, the relief of symptoms by a change 
m diet might be interpreted as evidence of a purely 
metabolic disorder But the analogy with sprue must 
be studied further As yet it would be premature to 
close our minds completely to the possibility of a spe- 
mfle infection m pernicious anemia. It would be a 
distinct advance it one could establish even the general 
type of disease to which this form of anenua bdon^ 
The geographical distribution of sprue and pernicious 
anemia renders it difficult for one individual to famil- 
iarize himself with the two diseases, yet a mutual un- 
derstanding of the two IS helpful, 

I believe it was Pascal who gave us the important 
counsel that the apparently trivial exertion some- 
times opens up the way to unsuspected fields of im- 
portant information In this oonnechon let ns remmn- 
ber that scarlet fever is not endemic m the tropics, 
but streptococcal mfechoxis occur here though perhaps 
with less frequency than at home This leada us, tn 
a minor way, to something of a paradox. The wei|^t 
of opinion in the United States at preMnt tends to- 
ward the acceptance of the streptocoocus ae the cause 
of scarlet fever It has always been a puEzling ques- 
tion as to why scarlet fever does not occtur in the trop- 
ics, if it u caused by a streptoeoccus the eolation of 
this question becomes even more important You are 
all familiar with the happy results that are bang ae- 
complisbed in the treatment of scarlet fever Witii 
serum, this work having been initiated in your affili- 
ated school in New York by Doehes and by the Dfadcs 
in Chicago Clearly Ume is an opportunity here in 
Porto Bieo which does net exist in New York and 
Chicago to fiimish supplementary evidence ingarffing 
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the etiology of scarlet fever I assome that no one 
here or elsewhere m the tropics has yet studied anew 
the streptoeocMA found in the tropics and compared 
them serolc^cally witli those isolated from scarlet 
fever If the streptococcus found in scarlet fever oc- 
curs here, then one has the interesting task of discov- 
ering why it does not produce the clinical symptoms 
seen in cold climates Gases of scarlet fever are im- 
ported here occasionally, but perhaps the strepto- 
coccus IB unable to persist in virulent form in this 
climate This would imply a subtle difference be- 
tween this streptococcus and its close relatives Very 
likely one might be able to find an analogy for them' 
circumstances, but the situation is sufficiently mter- 
esting to arouse the imagination 

It IS an easy matter to explain why some diseases 
are limited to the tropics We have in but very few 
instances arrived at a plausible explanation to tell us 
ahy some types of infection are found only in cold 
climates The subject oi scarlet fever brings to mind 
the question of measles It is always helpful to see 
the same disease under varying conditions. The char- 
actenstica of life m the tropics offer certain minoi 
advantages in the very difficult pioblem of the etiolog\' 
of measles 

We are all familiar with the uorld-wide distribution 
of baetenal diseases as a group , many species utterly 
disregard climatic conditions The protozoa are ver> 
discriminating and their home is distinctly in the 
warm climates Pathogenic amoebae do get something 
of a foothold m the north , but there is room for doubt 
as to how long they would maintain themselves there* 
if the supply from the tropics were suddenly and cxini- 
pletely wip^ out The spirochaetes in their biolog:- 
ical characteristics occupy a position which, in one 
sense, la mtennediate between the bacteria and the 
protoBoa Likewise, the geographical position of the 
spirochaetes follows an intermediate course There 
are a few pathogenic species which thrive entirely in- 
dependently of climatic conditions, hut the pathogenic 
group taken as a whole shows a predilection for the 
tropics. 

Long ago Schaudinn suggested that the cause of 
yellow fever would prove to he a spirocbaete and 
Stimaon demonstrated a spiroofaaete in the kidnev m 
one patient dying presumably of yellow fever The 
demonstration of leptospira as the causative agent of 
infectious jaundice added a fresh impetus to the search 
for spiiiodiaetes in yellow fever Noguchi worked in- 
tensively in this field His results raise questions of 
fhsdnating interest regarding the relationship be- 
tween yellow fever and infeetaous jaundtee, , Weil's 
disease. The subjeet^ia an intricate one« and it will bo 
best to reserve it for detailed discussion at a later 
[>enod 


Let us turn to an example where our information 
eoneeming the mam features of etiology is complete 
It is one m which tropical medicme received very di- 
rect assistance from general medicine Clinical analo^ 
gies had long been recognized between yaws and 
syphilis and oven over-emphasized Following Sohau* 
dmn's announcement of tlie discovery of Treponema 
paUtdum, Castellani very promptly supplied convino- 
ing evidence establishing a similar treponema as the 
cause of yaws Some of you may not recall that the 
treponema of yaws was actually seen by Castellani 
before T palMum was described, but under such mr- 
oumstances that Castellani did not appreciate its 
etiologie rdle The subject of tropical medicine just 
missed the opportunity of pomting the way to the 
etiology of syphilis Yaws and syphilis illustrate well 
the firm bonds of union between tropical medicme and 
general medicine It is impossible to appreciate 
either of these diseases thoroughly without a compre- 
hensive knowledge of the other Taws is one of the 
comparatively few diseases that is truly tropical and 
this geographical limitation is not dependent on an 
inseot vector It seems to me by no means fanciful to 
regard sjphihb as an evolutionary change m yaws 
for its adaptation to cold climates While the trepo- 
nema of yaws IS restricted to the tropics, it is mdeed 
regrettable that nature has succeeded so well m adapt- 
ing T pallidum to the ngors of cold climates 

Thus the de\elopment of our Imowledge oi yaws 
owes a real debt to the general medical scieuoes not 
only as regards its etiology but also m the applica- 
tion of the Wassermann reaction. This debt has been 
in a large measure repaid m a way that is not fully 
appreciated Chemotherapy of the systemic infec- 
tions received during its infancy almost its sole im- 
petus from the field of protozoology and the spiro- 
chaetal diseases The development of salvarsan was 
very closely associated with tropical medicme As 
you know, trypanosomes and the disease trypano- 
somiasis, te, sleeping sickness, furnish a praetioal 
method for the study of chemotherapy. Ehrlich, by 
systematic investigation, tested hu long senes of oom- 
poonds on trypanosomes and on vanous spirochaetes. 
It so happened that salvarsan proved to be effective 
for many spiroohaetal diseases, mdudmg syphilis. 
More reoentty the Rockefeller Institute devised 0 
ehamotherapeutic agent, tryparsamide, for the treat- 
ment of trypanosomiasis Some ehnicians with 
inquiring turn of mmd tned the effect of this drag in 
the late stages of syphilis with results of decid^ 
interest 

There is another achievement in ohemistiy that we 
must not pass over Under the conditions of tropical 
several important parasites ean be demonstrated 
in tha blood stream A good staimng teehnique » in- 
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dtspensaUe. The Qemum workers in tropical medi-* 
ome did their part in developing the Bomanowsky 
atain to the point where it has become the routine 
method which is used in one form or another through- 
out the world in the study of blood conditions The 
modification devised by Giemsa has been applied by 
Wolbaoh in the study of sections, partioolarly for 
the demonstration of Rickettsiae m tissues. This 
technique has proved itself to be very valuable in at- 
tacking this interesting and difficult group of micro- 
organisms 

Biochemistry has also made its contributions Some 
years ago there was a small outbreak of Asiatic 
cholera m Manila At that time it fell to my lot to 
be on duty m the cholera wards Some of the patients 
in the stage of reaction showed unmistakable olmiool 
signs of air-hunger, an almost typical Kussmaul’s 
coma Obviously these eases were not associated with 
diabetes, and the unne, as a rule, was free from 
acetone. However, the clinical signs of acidosis were 
characteristic and it seemed advisable to look for 
some method other than the tests for acetone bodies 
for the recognition of acidosis Accordingly these 
patients were injected with sodium bicarbonate. 
Enormons quantities — 90 or 100 grams — were often 
required to render the unne alkaline, whereas if a 
healthy person takes a tecspoonful of soda the unne 
changes promptly from an acid to an alkaline re- 
action. Formerly, a large proportion of all cases of 
Asiatic cholera, roughly 15 per cent, died of uremia 
Now it was found that early treatment of cholera 
patients with bicarbonate practically eliminated the 
complication of uremia Therefore it seemed prob- 
able that a similar lack of alkali might occur in pa- 
tients developing uremia m the terminal stages of 
Bnght’s disease as we see it in cold climates Aoeord- 
ingly, m Baltimore T examined such patients They 
showed an even more intense degree of aeidow than 
the cholera patients, but obviously they were in the 
end stages of a long-standing disease and no lasting 
benefit could be expected from treatment with alkali 
For our understanding of nephritis it is important 
for ns to know that acidosis is one of the factors 
which u responsible for the symptoms of uremia. 
This fact is now generally accepted, for it has been 
confirmed by many observers using chiefly the method 
of direct chemical analyses of the blood — a method 
that in my opinion is rather less delicate than the test 
of tolerance to alkali 

These studies in Asiatic cholera therefore have 
given ns an improvement in its treatment and a 
demonstration of a type of acidosis that differs 
markedly in detail from that of diabetes. This 
amdosis ooonrs not only m the nephntis of cholera 


patients but also in the ordinary nephritis of oold 
elimates. 

Before leaving the general field of obemistry, let 
us look kindly and briefly at a small and now harm- 
less skeleton behind the curtain An error of a 
pharmacological nature delayed the development of 
emetine therapy in amoebic dysentery for two deeades 
From time immemorial the natives of India had known 
that ipecac often, though by no means always, gave 
relief in the treat;ment of dysentery With the differ- 
entiation of the amoebic and bacillary forms of dys- 
entery, medical men became more and more interested 
m ipecac trealment Now if any of you have ever 
had occasion to undergo the old ipecac treatment, you 
will know what a heroic undertaking it is to manage 
sixty or ninety grains of this drug, on account of the 
fearful nausea that ensues In an honest effort to ad- 
vance the use of ipecac, the idea was put forth that 
the drug does not owe its action to its content in 
emetme For a time this conception gamed ground 
In my day in medical school we were advised to use 
de-emetinized preparations of ipecac in treatmg 
amoebic dysentery. It seems strange that this error 
was not corrected by the experience gained m actual 
practice One possible explanation is that some of the 
presumably de-emetmixed preparations still contained 
appreciable quantities of emetine The correction of 
this error came about twenty years later m this man- 
ner. Vedder working in Manila found that emetme 
was very toxic for the cultures of the harmless water 
amoebae and he advised that the pure alkaloid bo tned 
m the treatment of mfections with E hMtolyt%ea 
Rogers acting on this suggestion developed the treat- 
ment of amoebic dysentery by the mtramnsenlar m- 
jection of emetine 

We must at least mention the topic of dunatology 
We may look forward to interesting advances m this 
subject m the future Under natural conditions, it is 
very difficult to judge the effect of climate on man. 
There are many variable factors which are not sus- 
ceptible of control and the effects are not suse^ible 
of exact analysis. Accordingly, some wonderfid lab- 
oratories have been equipped at home in whidi arti- 
ficial climates may he produced and legnlated at will 
The problems are numerous; some physiologists are ^ 
interested in detenninmg the effect of ohmate on tiie 
nervous i^stem and on the mental processes of the 
individual. 

In matters pertaming to elimate, I would rather 
turn to the infectious diseases Radical theories have 
been advanced suggesting that iufbetious diseases nay 
change profbundly under the influence of cMmatOr 
Dueases may be limited by olunotic comditbas. In 
the main, they refuse to change tbrir aymptoms and 
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their general belwvior« To lUiutrate, it ia now ee* 
cepted thi^t lyphilia and yawa are dietmet dieeasee 
We no longer hold the view that syphilis under trop* 
leal conditions changes its manifestations and gives 
nse to yaws 

Pemit me to pomt out one very interesting or- 
ganism, namely, B. pestis, the causative agent of bu- 
bomo plague. This disease is transmitted by the rat 
flea. But at times, especially in northern dunes, this 
same bacterium B pestts has given rise to a disease 
characterized not by buboes but by pneumonia and 
we have pneumonic plague Occasionally, cases of 
bubonic plague also develop pneumonia, but epidem- 
ics of the pneumonic form occur only in cold climates 
Insects play no part whatever in transmission, but 
droplet infection is the mode of conveyance Drop- 
let infection explains itself Some of you may re- 
member having been in countnes so cold that on step- 
ping out of doors m the mommg you could ^^see your 
breath” on the air It is this ^*breath” which carries 
microorganisms witn it The organism B peatis is 
easily recognired m each of these two types of disease 
Otherwise a strange error might easily have occurred 
It would have been only natural to suppose that these 
two types of mfaction were totally unrelated diseases , 
one a pneumonia, always fatal, and epidemic in cold 
climates, the other a disease of rata and man, carried 
by fleas and characterized by buboes 

Let us now take up briefly some phases of epidemi- 
ology and hygiene Manson really shocked his best 
fnends by suggesting that fllaria, a parasite found in 
the blood, might be transmitted by moaquitoes Un- 
daunted, this pioneer demonstrated in 1878 that cer- 
tain species of mosquitoes take up fllaiia from the 
blood of a patient Moreover, he followed develop- 
mental stages of the filonae in the mosquito The 
manner m which the mosquito comes the infection 
bade to man was not demonstrated for a penod of 
many years In the meantime it fdl to the lot of 
Theobald Smith to famish the first complete demon- 
stration of '^insect” transmission As you know, he 
showed dearly that the disease Texas fever, wluch af- 
fects aoutbem cattle, ia transmitted by the cattle tick 
In spite of veiy dear experimental evidence, this con- 
ception proved almost too daring for acientifle ac- 
oeptonoe by the leaders in medicine of that penod. In 
the face of skepticism, the demonstration of the insect 
transmissioa of malaria, of ydlow fever and other 
diseases soon followed. An incident occurred in Cuba 
whidi expresaes very wdl the attitude in that day 
toward the insect tranemissiotu Ton rmnember that 
]>r» Carroll, of the ydlow fever commission, eubmitted 
to an experimental infection with tbb disease. When 
hie infection was felly developed lie told his nurse 
one evening ikat his attack of yellow fever was pro- 


duced by the bite of a mosquito. During his con- 
valesoenee, Dr CaxxoU was looking through his dm- 
leal chart and he found this entry by the nurse, ^'Pa- 
tient IS delirious to-night, says he got bis fever from 
a mosquito bite.” Eventually a long list of infec- 
tions have been shown to be insect borne. Indeed it 
might seem that an easy way was opened up to deter- 
mme the rdle of insects in transmitting an infections 
disease The problem however is not quite so sunple 
1 would call your attention to the atubbomness with 
which kala-azar has steadfastly refused to yidd the 
secrets of its way of life m the insect world. It 
seems now, under the attack of the three oonunissions 
engaged for some years in field work, that kala-azar 
IS almost proven to be transmitted not b> fleas nor the 
lowly bedbugs but by sand flies. 

One of the very few absolute triumphs in hygiene 
m the United States was accomplished by virtue of 
the demonstration in Cuba concerning the rdle of 
mosquitoes in ydlow fever This disease has now 
vanished from general medicine of our northern cities, 
probably never to return A relative tnumph in hy- 
giene in our southern states owes its ongtn to the 
demonstration by Ashford and his colleagues here in 
Porto Rico that uncinariasis can be controlled by ap- 
propnate field measures. It challenges the imagina- 
tion to conceive the far-reaching ramifications of this 
work that had its beginning here only a few years ago 
Recently this work has received a fresh impetus by 
virtue of the remarkable advances made in Washing- 
ton by Hall and his associates in antihelmmthic ther- 
apy The splendid development of the hookworm 
campaign throughout the world reached such propor- 
tions that the practical diffloultiea multiplied them- 
selves The introduction of carbon tetrachloride by 
Hall fnmished a reviving influence to this campaign. 

One could easily multiply the instances m which re- 
markable results have been achieved through public 
health measures in cold climates for the purpose of 
driving back to their home the diseases ongmating 
in tile tropics 

Recently 1 have had the pleasure of visiting the 
department of health and the privilege of seeing some- 
thing of the work of your director of public health. 
The achievements in hygiene in Porto Rioo are pro- 
gressing to such an extent tiiat the workers m this 
institute will be dnven not merely to neighboring 
tslands but farther and farther from these shores on 
expeditioiis for research m its many and varied 
phases. There are advantages and disadvantages 
about these expeditions. The one thing we can be 
sure of is that they are a necessity. 

Obviously the opportunities for teaching here are 
spfamdid. I hope it may be your privilege to bnag 
about a doser association m work, in thought and in 
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the exchange of ideas between the staflb of this school 
and that of yonr affiliated school in New York Per- 
haps yon may enjoy the distinction of seeing these 
two branches of medicine grow into one subject 
Fortunately you do not have the responsibility of 
providing here a complete course in general medicine. 
Our schools at home are carrying a burdensome cur- 
nculum that is constantly growing But think of the 
situation which pertains, for example, in the Univer- 
sity of the Philippines There the students must be 
given a thorough foundation not only m general med- 
icine but they must also be prepared to meet the daily 
problems m protosoology, helmintholc^ and ento- 
mology After all, the ideal location for a school of 
general medicine is in the tropics. Such schools have 
not as yet attained the distinction of a genuinely in- 
ternational reputation The opportunity for the time 
being IS lying dormant 

We have sketched very lightly some of the more 
obvious ways in which the interests of tropical and 
general medicine are intemingled to foi^m the grow- 
ing structure of the medical sciences We have illus- 
trated this by a consideration of vitamins and their 
relationship to benben, scurvy, ncketa, pellagra and 
to the physiol(^y of nutrition and reproduction You 
have before you now the important results which 
have just been achieved in the study of nckets by 
the commission from the Yale Medical School The 
relationship of sprue and pernicious anemia com- 
mands special interest here m Porto Rico The study 
ol the streptococci in the tropics will aid in advancing 
our knowledge of scarlet fever Among the spiro- 
chaetal diseases there is much opportunity for re- 
flection We have the treponema of syphilis and 
yaws and the leptospira of Weil’s disease and yellow 
fever In the field of biochemistry, progress has been 
made in the study of nephritis as it occurs in Bnght’s 
disease and in Asiatic cholera. Tmning from medi- 
cine to hygiene, we find m many respects a common 
interest in principles, and the necessities of travel and 
commerce bring about a closer association in prac- 
tice. In the experience of the individual these rela- 
tionships can as a practical matter be but little more 
than points of contact between the medicine and hy- 
giene of these distant zones As we look more closely 
we find firm bonds of union between the medical prob- 
lems of lands tliat lie always in the summer sunshine 
and those accustomed to perpetual fog. 

Little did the physiologists dream that a funda- 
mental discovery in nutntion would originate in the 
small island of Java Nature has lavishly endowed 
this island of Porto Rico Its stimulating freshness 
lends inspiration for work and for ideas The rich- 
ness of your chosen subject defends it against monot- 
ony Here it will be easy and natural to follow the 


precept recommended by Professor Williams at the 
founding of the Sigma Xi. He said m part, 
kindling your torches wo bid you light them at the 
bn^test living altars of learning and not at the 
smouldering embers of dead issues.^' As the years 
slip by, many students will look back with satisfac- 
tion on the incentive received in this favored place. 

It IS a matter of importance to the scientific world 
that the people of Porto Rico have achieved a definite 
consciousness of their responsibilities m science The 
leaders in the* development of this island are not 
satisfied merely with commercial progress. The ac- 
tivities of your investigators have given Porto Rico 
a place of leadership in science in tropical America 
This IS an enviable position which in time will be 
challenged by your neighbors in friendly rivalry 
But with the foundation of past achievement and 
with mature plans and preparations for the future, 
it is a leadership which Porto Rico is in a position 
to maintain. 

Andrew Watson Sstjmrds 
Department or Tropical Medicpie, 

Harvard Medical School 


NOMINA CONSERVANDA 

An artule in the November, 1026, issue of the Pro- 
ceedings of the Entomological Society of Washington 
by Mr W L McAtee, entitled “Nomma Conservanda 
from the Standpoint of the Taxonomist,” shows such 
an astonishing failure to grasp the idations that exist 
between nomenclature and taxonomy that I can not 
permit it to pass wnthout protest 

"Why do scientists,” queries Mr McAtee, "most of 
whom presumably are evolutionists, attempt to block 
development in taxonomy while constantly aeceptmg 
change in other fields both withm and without the 
domain of science t” The inference is that adherents 
of the idea of nomina cxinservanda must answer to 
the charge of being obstructionists The answer is 
that they do not attempt to block development in 
taxonomy, no such charge could be made by one who 
understood the ftinction of the rules of nomendature 

Taxonomy concerns itself with the daasifieation of 
oi^ganisms, and modem taxonomists accept the prin- 
ciple that classification must express, as nearly as 
may be, organic relationship In a word, taxoncmiy 
must as closely approximate the phylogeny of organ- 
isms as the state of our knowledge makes possible It 
IS therefore a science, and, like all scienees, is depen- 
dent upon our knowledge of facts and our interpre- 
tation of the significance of the facts we know. It 
would be intolerable to have it oodtfied or ruled upon 
by any group of individuals, however organiaed, lot 
it is the bounden duty of every man of ecienee to 
make known the facts of science as he peroeivea them. 



JvhV £ 9 ; 1027 ] 


acimcs 


101 


and xt is his inalienable rig^t to interpret those facts 
according to hia own best jadgmmit. 

The nomenclature of organisms is, on the other 
hand, a matter of language It is a tool that the 
taxonomist must use, and use well, in common with 
all other eoologists, too A central body can regu- 
late it, and should do so, for only m so for as it is 
standardized and universal is it useful, and in so far 
as it 18 individual is it not a tool at all, not a lan- 
guage, but babel Mr McAtoe may prefer to bnb<^l 
names that no one else understands and has the in 
alienable right to do so, but if I, on the other hand, 
wish to apply my names m a manner that has been 
standardized by reasonable central authority and 
therefore make them intelligible to others, Mr McAtee 
may not imply that my course is less progressive or 
that I am, in so doing, obstructing scientific progress 

The rules of nomenclature never attempt to settle 
the status of organic groups Neither they in gen- 
eral nor nomina conservanda m particular settle or 
rale upon matters of scientific fact nor the interpre- 
tation of those facts Gi\en one hundred individ- 
uals, Mr McAtee may interpret them as one hun- 
dred species^ and one hundred genera — one hundred 
families if he likes and has the inalienable right to 
do, nor will any ruling of nomenclature or an> 
proposition of nomma conservanda prevent it, an> 
more than it would prevent me from considenng, if 
I so chose, that they were all one species The rules 
of nomenclature say that tf one accepts a certain 
group of organisms as having the status of species, 
subspecies, genus or what not ho shall apply to them 
such and such a name, and they also provide what 
name he shall use if he change that status or accept 
tiiem os of another status, or if he dissociate them 
from a group with which they have been previously 
combined or combine them anew with otliers About 
what course the taxonomist shall follow m all thesi* 
matters the rules of nomenclature are silent, for it is 
none of their concern 

Just that fact is the reason why the hope that any 
rules of nomenclature could or should afford a per- 
manent stability m all coses is futile. Such an ex- 
pectation IB based on ignorance. Even theoretically 
they can only attain a nomendatorial stability in so 
far as taxonomy remapis stable 

If I to-day call species z and y both members of 
the genus A-us, and to-morrow decide that they are 
not, no rule of nomendature can nor should prevent 
prevent me from then calling the one A-us z and the 
other B-us y, a change of name corresponding to the 
change of taxonomic status. If to-day I call two in- 
dividohls both species s and to-morrow Z do not, no 
rule of nomendature can nor shcmld prevent my as- 
sigiilxqt (L new name to one of them. If I assign ten 


genera to one family, and Mr. McAtee assign them 
to ten families, no rule of nomendature nor no no- 
men conservaudum can nor should prevent his act, 
nor all the changed family names under which those 
organisms would thereafter be ranked, but it he fol- 
low hiB course (or I mine) the rules may presenbe 
what names we must use 

All rules of nomenclature must provide for ui^ 
limited change, corresponding to changed taXoiioniiti 
concepts, and they do To this nomina conservanda ' 
are no exception 

A nomen conscivandum does not attempt to set up 
a status quo, thereby dictating for all time that a 
name shall be used for a group of specified limits 
It docs not specify the limits of a group for any time, 
no rule of nomenclature does so They ore not con- 
cerned with limits, for linut*> are questions oi fact, 
or of judgment — not arbitrable, belonging to tax- 
onomy Just because it can not deal with limits 
nomendature can only deal with types It can only 
define a genus as all those organisms which any given 
taxonomist accepts as eongonenc wnth the type 
species It proclaims, and only prodauus, that now 
and for all time all those species^ uhich any given 
taxonomist considers as conginienc with a specified 
type species shall by him be called by a specified 
generic name It equally provides that any taxono- 
mist, not considering some of these us congeneric with 
the specified type, shall not use that generic name in 
^mbmation with them. 

Therefore, given the Qenus A-us, type species z, 
the principle of nomma conservanda may provide 
at one and the same time that Mr Blank, accepting 
species X as congeneric with z, shall use the combina- 
tion A-us X, and that Mr Brown, not accepting spe- 
cies X as congeneric with z, shall not use the combina- 
tion A-us X , which IS right and as it should be 

Mr McAtee goes on to say, ^‘Certainly there is no 
real value in preserving a familiar name unless it 
embodies a definite concept Proponents of noniiun 
conservanda assume that these names do emlnidy such 
concepts, but this is a fallacy In fact, the longer a 
name has been in use the more we may be assured 
that authors have applied^ it to diverse organisms 

X So far the principle of nomma conservanda has only 
been applied to generic names If extended to specilio 
names, or to family or other group names the principle 
would be identical, except that no principle of nomma 
conservanda could tolerably be applied to a combmatlon 
of gmieric and spocifie names, other than for the name 
of a genus and that of its type species, for that proposi 
tion would instantly Involve the limits of genera, and 
therefore taxonomic deciuous. 

s Idtsapplied would be better It is the duty and pur 
pose of rules of nommudature to clear up and prevent 
•neh misapplications But Hr McAtee may moan eases 
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1£ Mr McAteo will substituto the modem concept 
of a taxonomic group as its type and all other organ- 
isms that any given zoologist accepts as properly be- 
longing to the same group for the old idea that a 
group consults of all organisms that come within its 
ongmal definition he will see that the limits of a 
group may be as variable as the number of taxono- 
mists who Btud> it, but that its mtcleus must remain 
fixed* With that understanding the force of the 
quoted sentences and of those that follow withers. 

Mr McAtee contmues with his confusion between 
taxonomy and nomenclaturo 

* ' The definite concept idea is not retroactive 
Purtherznore the definite concept idea has no anticipa- 
tory value, for we can not be insured against future 
change Taxonomy is dynamic not static, and its 

development demands never ceasing perfecting of analy- 
sis and definition Betting up nomina conser\anda is 
attempting to establish fixed entities in a field where 
change, where progress, noeessarily has been the rule 
It amounts to fixing limits to the search for knowl 
edge ' * 

If the name A-us is a valid name for a gcnenc 
group, consisting of species z as type and others, and 
ten different authors have used ten different generic 
names for groups in which they included (aa type) 
species 2 all since the original proposition of the name 
A-ua, obviously the definite concept idea is not re- 
troactive in the sense that it can alter the fact that 
they have done it, but it is retroactive in the sense 
that it can proclaim that from our standpoint these 
were misapplications not to be followed And it is 
anticipatory m the sense that it can proclaim that for 
all future time that particular organism and any 
others that the future may include wuth it as con- 
generic, if any, can only be termed the genus A-us 
Taxonomy ts dynamic and not static, but we must 
have an intelligible language for it, and our nomen- 
clatonnl system pro\ides for unlimited flexibility, 
change, progress A nomen conservandum differs 
from any other name only by the fact that for 
especial reason, by common agreement we have de- 
cided that a particular name E-us shall apply to the 
type of a genus and its accepted congeners (accepted 
by any given worker— not by any pronouncement) 
instead of any other name as A-us, which the rules 

of organisma once supposed to be identical, but which 
with the lapse of time and tlie growth of knowledge arc 
now know^n to be diverse — or supposed to be In such in 
stances the misappheatiou would only become sueh after 
the diversity was known, and by one who accepted the 
diversity as a fact Neither rase invalidates the idea 
that nomina eonservanda apply to a definite conception 
—namely a type and all other organisms accepted by 
any given zoologist as of the same group 


nugfat perhaps otherwise validate Its effMt never ia 
to limit a geneno concept, but only to fix a nucleus 
and a name, its result is therefore to stabilise and 
standardize nomenclature, but not to limit the search 
for knowledge There is no ^^saerifioe of scientific 
ideals of evolution m methods and of progress in 
knowledge ” There can not be, for these things are 
not involved. 

“Furthennore they [t e, nomina conaervanda] can 
be established only by nullification of the fundamental 
principle of nomenclature, pronty ” Why is priority 
fundamental and how fart Only because it has 
proved a useful tool and only so far as it is a useful 
tool ‘Tnority” is a convention to be discarded just 
at the point where it begins to impede instead of 
helping 

The generic name Crabro has been universally used 
in literature for a common and well-known group of 
aculeate wasps, in accordance with a usage mtroduced 
by Fabnciua in 1775 It has escaped all authors 
(until it was pointed out in 1919) that this name bad 
been used by Geoffrey in 1762 for a well-known 
group of saw-flies, universally since his day called 
Cunbex By the law of priority wc are hereaftor 
obliged to call the saw-fiies Crabro instead of Gimbex, 
and to call the wasps by some other less familiar name 
That 18 an exceedingly confusing and awkward thing 
to have to do It is not helpful in the case of tliese 
names, it is an abomination But the writer and 
otliers who feel with him behevo that it is better to 
accept on abominable situation and make the best of 
it m an occasional instance like this than it is on his 
own authority or that of any individual to abrogate 
the law of pnonty, which common agreement and ex- 
pencnce has shown to be a useful tool If we can 
by common agreement through a representative body 
decide selectively m such special eases that it is more 
useful to abrogate the principle of priority (or any 
other convention) than to follow it, we are relieving 
an abominable situation, and proving ourselves mas- 
ters of OUT tools mstead of slaves to them That proc- 
ess is what we call establishing nomina conservanda. 
It is not a bogey to be afraid of It ih an act of com- 
mon sense* The danger is only when individuals at- 
tempt to establish them by their oWn unsupported ' 
acts, for by their very nature they are useful and tol- 
erable only by common agreement and adoption* 

The next argument enunciated by Mr. McAtee is 
that the actuating purpose of a taxonomist’s work is 
to build himself a monument and that the mstitution 
of nomina conservanda threatens the names that the 
taxonomists originate and which are to be tiieir numa- 
ments 1 can not read that paragraph without gtayf* 
mg angry The taxonomist who works to build him- 
self a monument had better turn to another field* if 
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109 reward does not come from tibe joy of dieoovenng 
new truths and relatione and helping^ others to dis- 
cover them, his work is more likely to be an im- 
pediment to progress than a useful thing Taxonomy 
has suffered too much m the past and fallen too far 
into disrepute, from the petty ^ork of persons in- 
fected with the ‘^mihi itch" Were it not a biblio- 
graphical necessity — or so considered — it would be 
far better to not cite the name of an author in con- 
junction with a scientiAc name and to foig;et who 
proposed it At least the sooner it is understood, 
the better off we will be, that we do not include the 
name of the author as part of the formal name of 
an organism in order to give him ‘^credit," but us 
a matter of bibliogmphic record If it must come 
to a question of a monument to posterity, there are 
those who would prefer to leave taxonomic ^ork 
that would win the apiirobation of specialists for 
its sound judgment of phylogenetic relationships, 
for its scholarlinesb and helpfulness, even though 
it never proposed a new name, than to have corned 
names for a thousand genera and species, each 
flaunting the desenber's name like a waving ensign 
to dazsle the unmitiated, who may not know how 
easy and insignificant a thing it is to propose a new 
name or describe an avowedly new form. 

"Taxonomists onguiate the names, work with them 
more than other scientists, and in all ways haic 
greater interests in them, and rights over them " As 
a taxonomist I protest against any such point of view, 
or against Mr McAtee thinking that he speaks for 
"entomological taxonomists almost to a man" Tlio 
language of ssoology is the common property of nit 
/.uologists If the taxonomist allows himself to bo 
come so sunk and enmeshed m his own limited group 
that he can not see, or disregards the needs of the 
non-specialist in that group for an mtelligiblo nomcn- 
( latnre of it, if he fails to meet the legitimate needs 
of the general zoologist, of the morphologist, of the 
ecologist, he may expect that the general workers will 
nde rather roughly shod over him, for they will not 
tolerate hampering of their progress in a field that 
should contribute only cooperation and facility 

The principle of nomina conservanda is sane, 
sound common sense, when properly applied. It per- 
mits us to use the rules of nomenclature up to the 
point where they serve a useful purpose and to abro- 
gate tluon just at that point where their further em- 
ployment would be an unquestioned detnm^t The 
"plenary power" resolution of the Monaco Congress 
gave the International Commission power to suspend 
the rules m any given case whmre m its judgment the 
strict application of the rules will clearly result in 
greater oonfiisien than uniformity. It is like the 
exeeaUve elmmtiy principle, whi^ recognizes that m 


individual cases greater mjustioe may be done by ap- 
plication of the law and its penalties than by their 
suspension But unlike executive clemency it is not 
subject to political considerations or to individual 
motives It must be the unanimous* act of an inter- 
national board of experts — ^tbe only representative 
body of zoologists that exists There have been very 
few cases m which this power has been used; and 
that the commission will be conservative in its future 
application may be taken for granted No individual 
or otlier body has any recognized right to establish a 
single nomcn conservandum That this power now 
exists in the International Commission is a cause for 
congratulation, a progressive step , a sign that we ore 
to be bound by convention and ntles only to the 
point vrfaerc they scr\e a useful purpose, and are not 
to allow ourselves to become their slaves 

J Chksteb Biudlev 

CORXFLl UNlVniSn'Y 


SCIENTIFIC EVENTS 

A CODE OF ETHICS FOR SCIENTIFIC MEN 

The Committee on Social and Economic Welfare 
of Seiontific Men, appointed at the Phoenix meeting 
of the Southwestern Division, American Association 
for the Advancement of Science, presented the follow- 
ing tentative lodo of ethics for discussion at the Santa 
Fe meetmg of the division, April 13, 1927 The code 
was unanimously adopted 

(1) Assume an obligation to do honest work and to 
impartially present the same to the public, regardless of 
political, economic or religious prejudice, presBure or 
tradition 

(2) Exemplify m your conduct and work a courageous 
regard for the wholo people, and not alone somo powerful 
and influential fraction thereof with which you come in 
close personal contact 

(3) Becognire and assume a dual obligation (a) to do 
the best possible work in your field, (b) to promote the 
social and economic welfare of your colleagues and 
yourself 

(4) Promote the dignity of your profession; avoid 
malicious criticism of eollcagncs, cultivate a professional 
oonscioasness 

(6) Support laws to insure competency and high 
standards on the part of scientific teclinical men in overy 
field 

(6) Respect yourself and your profession, do not un 
derbid your colleagues, insist tliat the laborer is worthy 
of his hire 

(7) Bo slow to change jobs and institutions where such 
a cha nge means a loss of project efiElcioncy, but do not 

>A two-thirds agreement results In final decision by 
a speoial committee appointed by the succeeding Inter 
national Oongress of Zoology. 
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bfiiitato to change mrhere the attitude of autocratio rope 
riore^ miserably inadequate pay or othor conditions con* 
ducing to inexcusable inefficiency menace the entire 
service you are endeavoring to perform 

(8) Investigate licfore accepting a new position; do 
not become a candidate for any position from which the 
prcMOUB incumbent was unfairly or wrongly dismissed, 
or a position m any institution under the ban of digni 
hod organizations of scientific men 

(9) Insist on such a measure of reasonable participation 
in the determination of policies in your institution as will 
best promote clFoctivo scientific work. 

(10) Do not publish the work of colleagues or subor 
dniates without giving full credit where credit u due, 
authorship should be determined on the basis of the 
responsibility for the ideas involved, conception and 
organization of the project, actual field or research work, 
and actual compilation and writing of the results 

(11) Avoid, alike, hasty and superficial publication, 
and the holding of real results indefinitely without publi 
cation 

(12) Take the public into your confidence, m the end 
the public pays the bills and has a right to know what 
iH going on 

(13) Interest yourself in human concerns outside your 
specialty — politics, religion, economics — ^your obligation 
to serve the community along tliese lines is directly pro 
portional to your training and real ability 

The Committee on Social and Economic Welfare of 
Scientific Men is composed of the following members 
Hyron Cummings, acting president, University of An- 
/onn, chairmottf Frank E E Germann, University of 
Colorado, Boulder, Q A Pearson, Southwestern For- 
est Experiment Station, Flagstaff, Walter P Taylor, 
U S Biological Survey, Tucson The committee will 
cooperate with the Committee of One Hundred on 
Scientific Hcseaich of the general association in its 
work for the advancement of research and research 
workers 

* 

THE WORLD LIST OP SCIENTIFIC 
BIBLIOGRAPHY 

Tiir Woild List of Scientific Periodicals published 
by the Oxford University Press has been completed 
The London cones]>ondent of the Jourml of the 
Aineruan Medical Association writes 

Pew as largo, and certainly no more arduous, tadcs in 
bibliography have over been accomplidied The first part 
of this groat undertaking was to compile in alphabetical 
order a list of all periodicals containing the results of 
scientific research in existence between the years 1900 and 
V)21 This viR8 published os volume 1 in 1925. It con 
tarns the Blujicndous number of just over 24,000 separate 
ponudicals But the list was not complete, notwithstand 
mg the exhaustive search of known catalogues made by 
Dr Pollard, then keeper of printed books at the British 
Museum, and in a supplement issued with volume 2 more 


than 000 penodioak have been added. The prq;»aratioB 
of the secondi volume neeeseitated even greater labor and 
hae performed an oven more important service to seienee. 
The adage verify your references’’ is made difficult, 
sometimes impossible, by the ambiguous abbreviations of 
titles often given by authors. To overcome these diffi 
culties, several institutions have adopted their own sets 
of abbreviations These, however, are for the most part 
based on a limited senes of periodicals, and also differ 
among themselves. The second volume of the World List 
consists m the first place of a set of abbreviations eon- 
sistent and unambiguous for the whole sot of nearly 
25,000 periodicals. If it could be universally adopted, the 
temporary inconvenience of changing existing systems 
would soon bo overcome by the permanent advantage to 
all scientific workers Even when a reference is given 
correctly, the seeker after knowledge has to discover where 
he can find the periodical To aid in that, twenty one cen 
ters in Great Britain and Ireland have been selected. 
Symbols have been assigned to the more important 
libraries m each of these centers, and after the contrac 
tion for each periodical is placed the sjrmbol of libraries 
in wltich the periodical is to be found But apart from 
the direct aid supplied in this way, some remaikable and 
disconcerting results have appeared, because for a con- 
siderable proportion of the periodicals no home in Great 
Britain and Ireland has been discovered Even London, 
with twenty seven important scientific libraries, misses 
many publications of high value. 

A CENSUS OF WATER-FOWL 
A MONTHLY census of water-fowl at selected points 
throughout the United States is being planned by the 
Biological Survey of the Department of Agriculture. 
It will be an aid in administering the Federal migra- 
tory-bird treaty act and the relations thereunder, 
for the protection of birds that migrate between the 
United States and Canada The undertaking is for 
the purpose of obtaining accurate information regard- 
ing the numbers, distribution and migration of water- 
fowl throughout the United States, Canada and 
Mexico. The project is important not only to the 
country as a whole and to each of the states, but 
also to all oiganixations that are pnmanly concerned 
with the conservation of game, all sportsmen and all 
others interested in wild fowl or their conservation 
In carrying out this projected work the Biological 
Survey plans to establish as many volunteer observa- 
tion stations as possible, particularly in areas wheure 
there is great concentration of water-fowl m winter 
or during migration In addition, it is desired to 
gather all possible mfomation regarding the numbers 
and distribution of our water-fowl during the breed- 
ing season. On the selected areas accurate counts or 
estimates of ducks, geese, swans and coots are to be 
made throughout the country each xnonth on the 
same designated dates Whm the numbeis of birds 
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m Bt&all enough actual counts will be made, and 
otherwise, estimates of their numbers Accuracy m 
these counts and esttmates is insisted upon as of 
prime importance to the purpose of the work 

It IS lioped by tliese censuses to learn not only 
more than has before been possible to know of the 
numbers of the ducks, geese, swans and coots, but 
also additional facts regai’duig their distribution and 
their migration routes By repeating the observa- 
tions during sncctHitlmg years it will be possible to 
determine whelber these birds, so important to the 
sportsmen and to the country at large, are actually 
increasing or decreasing It Mill also throw light on 
the caust^ of loenl fluctuations that often are puzzling 
Each census taker is urged to select the area of 
great concentration in his locality and one that can 
be conveniently covered in a single day or a portion 
of a day 

This project Mill be inaugurated diinng the coming 
August Coopeiation is assured from various agen- 
cies of the Vniled Slates Government, including the 
National Park Seivice, Lighthouse Service, Coast 
Guard, Bureau of Fisheries, Bureau of Reclamation, 
Office of Indian A/lairs, Buieau of Education, and 
tlie Forest Service, Weather Bureau and Extension 
Service of tlie United States Department of Agricul- 
liire Cooperation has been invited from sportsmen, 
f>mithologists and other interested otiganizalions and 
individuals 

THE STUDY OF EPIDEMIC ENCEPHALITIS 

Db Waltbe Tjmme, chairman of the joint finanoi 
coinnuttoe of the trustees and medical staff oi the 
Neurological lustitute at the new Medical Ceiitci, 
New York City, recently made the announcement that 
to promote research study and treatment of en- 
cephalitis J P Morgan has made a gift to the iiisti- 
tut4' of $200,000 to be used for the construction and 
equipment of a complete hospital floor containing 
furty*eight bods The gift was designated as a 
memorial to Mrs Morgan, who died of the disease 

The Morgan fund places at the disposal of the 
medical profession facilities for investigating sleeping 
sickness and will enable the institute to bnng to bear 
upon this problem the combined resources of the entuc 
Medical Center, now in the process of completion at 
155th Street and Broadway 

That the disease of this country and England differs 
from that found in Africa was pointed out recently 
by Dr, Aldo Castellani, discoverer of the germ of that 
disease, who came to this country to organise a depaii- 
nient of tropical medicine at Tolane University. 

8o wide is the temtory covered by the malady in 
Its varied forms that it has been apparent for some 
time to the medical aathonties that an international 


Biatvey of all expressions of the so-called sleeping sick- 
ness would be the only logical method of determining 
the extent of the germ’s range 

Mr William T Matheson has provided funds to 
pay the cost of a survey of encephalitis in this coun- 
try, Euroiie and possibly Asia A commission has 
been formed with Dr William Darracb, dean of the 
College of Physicians and Surgeons of Columbia Uni- 
versity, as ohamnan The commission includes Dr 
Frederick Tilney, professor of neurology m Columbia 
University, Dr Hubert Howe, instructor of neurol- 
ogy, secretary , Dr Haven Emerson and Dr Frederick 
Qay, who are both on the faculty of the same college 
as professors of public health administration and 
bacteriology, respectively, and Dr W J Park, di- 
rector of the bureau of laboratories of the New York 
City Health Department and professor of bacteriology 
of Bellevue Hospital Medical College Direction of 
the research program will bo under the supervision 
of Dr Josephine B Neal 

THE ROCKEFELLER FOUNDATION 

In his review of the work of the Rockefeller Foun- 
dation, Dr George E Vincent, the president, states 
that during 1926 the foundation, in disbursing $9,741,* 
474 (1) aided the growth of fourteen medieaJ schools 
in ten different countries, (2) maintained a modem 
medical school and teaching hospital in Peking, (3) 
assisted the development of professional public health 
training in fifteen institutions in twelve countries 
and in ten field stations m the United States and 
Europe, (4) contributed to nurse training schools in 
the United States, Brazil, France, Poland, Jugo- 
slavia, China, Japan and Siam, (5) sent, as emer- 
gency aid, journals, books or laboratory supplies to 
institutions in twenty European countries, (6) helped 
twenty-one governments to combat hookworm disease, 
(7) gave funds to orgauized rural health services in 
244 counties in the United States and to thirty-four 
districts in twelve other countries*, (8) shared m the 
creation or support of various departments in state 
or national health services m sixteen countries, (9) 
cooperated with Brazil m the control of yellow fever, 
or in precautionary measures against the yellow fever 
mosquito, m ten states, (10) continued yellow fever 
surveys and studies in Nigeria and on the Gold Coast; 
(11) aided efforts to show the possibilities of con- 
trolling malaria in nine North American states and 
in Porto Rioo, Nicaragua, Salvador, Argentina, 
Brazil, Italy, Spam, Poland, Palestine and the 
Philippine Islands, (12) helped to improve the teach- 
ing of physics, ehmnistry and biology m eleven in- 
stitutions m China and m the government university 
of Bigia, (18) supported the Institute of Biological 
Research of the Jidms Hopkins University and eon- 
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tnbuted toward the publication of Bwlogteal Ab~ 
$traet$, (14) gave funds for biological or mental re- 
search at Yale University, the State University of 
Iowa and the Marine Biological Station at Pacific 
Grove, California, (15) provided, directly or in- 
directly, fellowships for 889 men and women from 
forty-eight different countries, and paid the travel- 
ing expenses of sixty-nine officials or professors 
making study visits either individually or m commis- 
sions, (16) helped the Health Committee of the 
League of Nations to conduct international study 
tours or interchanges for 120 health officers from 
forty-eight conntnes, (17) continued to aid the 
League’s information service on communicable dis- 
eases, (18) made surveys of health conditions, medical 
education, nursing, biology or anthropology in thirty- 
one countries, (19) lent staff members as consultants 
and made minor gifts to many governments and in- 
stitutions, (20) assisted mental hygiene projects both 
in the United States and m Canada, demonstrations 
in dispensary development in New York City, and 
other undertakings in public health, medical educa- 
tion and allied fields 


SCIENTIFIC NOTES AND NEWS 

At a conversastone held by the British Institution 
of Electrical Engineers, bn July 7, at the Natural 
History Museum, South Kensington, the president 
presented to Dr Ehhu Thomson, honorary member 
of the institution, the Faraday medal which had been 
awarded to him by the council 

At the fifth centenary of the founding of the Uni- 
versity of Louvain, on June 29, honorary degrees were 
conferred on Dr Simon Fiexner, director of the 
Rockefeller Institute, on Edward Dean Adams, the 
electrical engineer, and on Alfred Douglas Fhnn, 
secretary of the American Engineering Society, New 
York 

At the commencement exercises of the University of 
Porto Bico held in San Juan, Dr. Juan Iturbe, of 
Caracas, Veneruela, received the honorary degree of 
do(»tor of science 

Thr president and council of the Royal Society 
have recommended Mr Stanley Baldwin, the British 
prime minister, for election into the society under the 
special statute which permits the election of persons 
who, in their opinion, cither have rendered conspicu- 
ous service to tlie cause of science or are such that 
ihcir olettion would be of signal benefit to the society 

Professob Sib Edwabd A Shabpet-Schateb pre- 
sided over the section of physiology and biochemistry 
of the British Medical Association meeting in Edin- 
burgh during the latter part of July 


At the annual election of fellows into the ooancS 
of the Royal CoUege of Burgeons of England, Sir 
Berkeley Moynihan presiding, there were mne candi- 
dates for three vacancies. The following was the re- 
sult of the election Sir Cuthbert Wallace (489 votes) 
and Mr. William Thelwall Thomas, M.B.E (475 
votes), were reelected, and Mr Hugh Lett (366 votes) 
was dected a member of the council 

Thr German Society for Cancer Research on July 
4 gave a dinner jn honor of Dr Fredenck L. Hoff- 
man in the Zoological Garden, following an extended 
address by Dr Hoffman on the utility of statistics 
in cancer investigations. The presiding officer was 
Dr Kraus, president of the society Among those 
present were Dr Otto Warburg, Dr Hamel, president 
of the Federal Health Department, Dr Krohne, min- 
ister of public welfare, Dr Blumenthal and others 

Db. Edwabd Kbrhbbs, professor of pharmaceutical 
chemistry m the University of Wisconsin, has re- 
signed to organize and direct research in colloid chem- 
istry for E 1 du Pont de Nemours and Company, 
at Wilmington, Delaware 

Thicodob Thbodobson, of the Johns Hopkins Urn 
versity, under the auspices of the Oil Heating In- 
stitute, has been placed in charge of research work 
on the process of combustion m an oil flame Mr 
Leod D Becker, managing director of the institute, 
states that this is the first time that a well-coordinated 
investigation into the air-fuel ratio, shape and size 
of combustion chamber, possible draft vanations and 
methods of mixing fuel in domestic oil burners has 
been planned by non-commercial authorities. 

Hobacb S. Isbbll, who has been working on organic 
gold compounds for the United States Public Health 
Service at the University of Maryland, has resigned 
to accept a position as associate chemist with the 
Bureau of Standards, Washington, D. C 

Db. Ella Woods has resigned her position as as- 
sistant professor of home eoononuos in the University 
of Wisconsin in order to take charge of the research 
work in home economics under the Purnell Grant at 
the University of Idaho. 

At the recent meeting of the trustees of the Beit 
Memorial Fellowships for Medical Research, Dr. H 
H Dale, head of the department of bioohemistry and 
pharmacology of the kiedical Research Couneil, was 
appointed a member of the advisory board in suo- 
eession to the late Professor E. H. Starling. 

Db. B T. Dickson, professor of botany at McGill 
Umversity, Montreal, has been appointed by tiie 
Australian government chief mycologist of the COtin- 
oil of Smentiflc Industrial Besearoh. 
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Db. C L. Huskiks, of the Umvenity of Alberta, 
who has been carrying on hie researches on the cy- 
tology and genetics of fatuoid oats for the last two 
>eBrs in the botanical department at King’s College 
under Professor B B Gates, has been appointed to 
a research post in the John Innes Horticultural In- 
stitution at Merton 

To complete the unfinished work of Dr Charles D 
Walcott, late secretary of the Smithsonian Institution, 
on the stratigraphy of the Bockies, a motor truck ex- 
pedition to the mountainous northwest has been dis- 
patched from the institution The expedition is under 
the direction of Dr B S Bansler and Dr Charles E 
Hesser TUt first destination is Utah, whence it will 
work up through Montana to British Columbia 

Db P Q BAN'nNG has left Toronto for Sydney, 
Nova Scotia, with the intention of accompanying the 
Canadian Qo\ernmont’a annual Arctic expedition in 
the steamer Beothic, which is sailing for the Polar 
regions 

Proffbsor Leo E Melchers, head of the depart- 
ment of botany and plant pathology of the Kansas 
State Agricultural College, has been appointed by the 
Egyptian Ministry of Agnculture to do some special 
work in plant pathology for the Egyptian Govern- 
ment. He sails on September 3 from New York to 
Italy and then to Alexandria He will be on a leave 
of absence for a year. 

Db E. P Chubchill, head of the department of 
zoology of the Uuivemty of South Dakota, is in 
charge of a party making an ecological study of the 
fishes of South Dakota, the investigations this summer 
are to be concerned largely with the waters of the 
eastern half of the state 

Db. Leo Wolxan, lecturer at the New School for 
Social Besearch and economic adviser of the Amalga- 
mated Clothing Workers of Amenca, Dr Elwood 
Mead, agricultural expert of the United States Rec- 
lamation Service, and Professor Jacob G Lipman, of 
ButgeiB University, will proceed shortly to Palestine 
to join the staff of experts there in a survey of the 
economic possibilities of the country 

Wjg learn from the Journal of the American Medical 
Association that on expedition under the auspices of 
the University of Cincinnati has gone to Mexico to 
study the use, under dinical conditions, of an active 
vacmne treatment for typhoid, whidi Dr William B 
Wherry, professor of bacteriology and preventive 
medicine at the university, has given a prelumnary 
trial on several cases of typhoid in Cmcinuati In 
addition to Dr. Wheny, tiiere is m the party Mrs 
Wherry, who is also a phytician, Dr Thomas J Le 
Blanc, aasDOMkte professor of preventive medicine; Dr. 


Lee Fodmy, assistant professor of internal medicine, 
and Robert Thomas, a junior medical student The 
party sailed from New York on Juno 30, and will be 
in Mexico for about three months Arrangements 
have been made assnnng the cooperation of the 
Mexican health officials 

Dr. Arthur M Baxta has returned to the Station 
for Exponmental Evolution of the Carnegie Institu* 
tion of Washington after a leave of absence for the 
spring quarter during which he gave a course of lec- 
tures at the University of Minnesota on genetics and 
eugenics Ho also gave some other lectures while at 
the university, including a short senes of conferences 
before a group of geneticists and others on the 
‘‘Genetics of Cladocera ” 

Dr Edward J Mekoe, head of the department of 
Ecology at Marquette University, has sailed for South 
America, where he will make an extensive lecture tour 
for the next two and a half months Dr Monge has 
been invited to lecture at the three oldest universities 
on American soil, Lima, Peru, Cordova, Argentina, 
and Sucre, Bolivia, as well as at other universities 
He will speak on modem trends of biological work 

Sib Thomas Oliver, the Bntish authonty on occu- 
pational diseases, will sail for the United States with 
Dr Frederick L Hoffman, from Cherbouig, on August 
13 After a few days m Quebec and Montreal, he 
will lea\e for Boston and Wellesley Hills, proceeding 
later on a tour of inspection of industrial plants in 
Niagara Falls, Chicago, St Louis, Pittsburgh, Phila- 
delphia, etc. Sir Thomas may possibly debver sev- 
eral addresses on industnal problems while in the 
west He expects to be about four weeks m the 
country 

Dr Henry Mills Hurd, ementus professor of 
psychiatry at the Johns Hopkins University and 
until he resigned in 1911 superintendent of the 
Johns Hopkins Hospital, died on July 20, at the age 
of eighty-four years Dr, Hurd had been editor of 
The American Journal of Insanity, The Johns Hop- 
kins Bulletin, The Johns Hopkms Medical Beports 
and The Modem Hospital 

Pbovebsqb Cbablbs Fuller Baker, formerly dean 
of the Agricultural College of the University of the 
Pbihppuies, died on July 21, aged fifty-five years 
Professor Baker was the brother of Ray Stannaxd 
Baker, the author, and Hugh Potter Baker, the 
fomter. 

Db. Arthur A Hauebschlag, president of the 
Research Coiporation and previously director of the 
Gamegte Institute of Technology, ^ed on June 30, 
in his sUfy-fifth year. 
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WtLLUK PAtTL Qerhard, consultiiig civil and sani- 
tary engineer of New York City, died on July 8, aged 
seventy-two years 

Dr WiiiLiAM 0 Kroiin, the alienist of Chicago, 
died on June 17, aged fifty-nine years 

Dr MAONra Olof Mittaci-Lbfflieb, untiri911 pro- 
fessor of mathematics in the University of Stockholmt 
died at Djursholm, Sweden, on Jul> 11 Professor and 
Mrs Mittag-Loffler have bequeathed all their prop- 
erty, including the mathematical library and their 
estate at Djurshulrn, to an international mathematual 
institution, which has already been established and 
bears the name Makama Mittag-Lefflers Matematiska 
Stiftelse 

The death is announced of Professor De Brum, 
one oi the foremost pediatricians in the Netherlands 
His principal works were studies on mfantile scurvy 
and on cerebrospinal meningitis He was one of the 
founders of the Netherlands Pediatric Societ}' 

The trustees of the Field Museum of Natural His- 
tory have voted to dedicate the museum’s Hall of 
African Mammals as the '^Carl £ Akeley Memorial 
Hall,” in honor of the explorer, sculptor, inventor, 
taxidermist and founder of museum methods, who 
died in the Belgian Congo on November 27, 1926 

Some extra copies of the portrait of the late 
Arthur Bolles Lee, llie author of “The Microtomist’s 
Vade-Mecum,” w^hich was issued with the last number 
of the Journal of Palhology and Bacteriology, are 
available and may be had by any one mterested on 
application to the editor at 17 Loom Lane, Radlett, 
Herts, England 

The sixth International Congress of tlie History ot 
Medicine is being held at the University of Leiden and 
at Amsterdam from July 18 to 23 In Amsterdam 
there has been organized for the occasion an impor- 
tant exposition of paintings and books pertammg to 
anatomy and the art of healing 

Next Sejitember will bo held the triennial congress 
of the International Institute ot Anthropology The 
Netherlands National Bureau of Anthropology, of 
which Dr Kleiweg de Zwaan is the president, is en- 
trusted with the organization of the congress* At the 
same time, the International Federation of Eugenie 
OrganiEationa will convene m Amsterdam The papers 
will be divided among the following sections (1) 
physical anthropology, (2) ethnography and ethnol- 
(3) heredity and eugenics, (4) sociology and 
criminology, (5) the prehistono period and (6) folk- 
lore Dr Charles B Davenport, director of the Car- 
negie Laboratory for Expenmental Evolution and of 


the Eugenics Record Office at Cold Spring Harbor, 
will speak on the crossing of races 

Thb British Association will meet at Leeds, for the 
third time, during the period August 31 to September 
7 Science Progrese writes as follows* “Tlie first 
meetmg took place m 1858, a few weeks after Wallace 
and Darwin had read their papers on the origin of 
species, and Sir Richard Owen’s presidential address 
fomed the opening note in the long controversy which 
has raged round that subject In the twenty-two 
years which elapsed before the next meeting the 
Yorkshire College had achieved fame and two ot its 
professors acted as sectional presidents The m<*eting 
this year will be the first since the collogi* has devel- 
oped into the University of Leeds It promises to be 
unusually interesting, and will be notable for the first 
appearance of a woman as sectional president Sir 
Arthur Keith, the president, has taken as the title of 
his address ‘Darwin’s Theory of Man’s Descent as it 
stands To-day,* and Professor Whittaker, president 
of Section A, will deal with ‘The Outstanding Prob- 
lems of Relativity’ The evening discourses will be 
given by Professor R A Millikan (Cosmic Rays) 
and Dr F A E Crew (The Germplasm and its Ar- 
chitecture) Among the discussions which have been 
arranged are those on ‘The Structure and Formation 
of Colloidal Particles’ and on the ‘Climates oi the 
Past ’ There will be the usual receptions, excursions 
to the Dale country, a garden party at Fox Hill (by 
the invitation of Colonel C H Tetley, pro-ehancellor 
of the university) and special meetmga for the dis- 
cussion of textile problems ” 

A SERIES of lectures is bemg given at the Mount 
Desert Island Biological Laboratory as follows 

July IS, Dr Harlow 0 Shaploy, professor of astron- 
ony, Harvard University, on “Coneeming World Evolu 
tion”, July 25, Dr* Edwin G Conklin, professor of 
zoology, Princeton Uuivomty, on “Some Common Mis 
conceptions regarding Evolution”, August 1, Dr Her 
bert & Jennings, professor of zoology, the Johns Hopkins 
University, on “Biological FaUacies and Human Af 
fairs”, August 8, Dr. Roy W Miner, curator of in- 
vertebrates, The American Museum of Natural History, 
on “Exploring a Coral Reef from the Bottom of the 
Sea”, August 28, Dr Kirtloy M. Mather, professor of 
physical geography, Harvard University, on “Science 
and Religion-— Friends and Euemios.” 

Afplioations far associate physical chemist must 
be on file with the Civil Service Commission at W^- 
ington, D C , not later than August 9. The examina- 
tion is to fill vacancies m the Bureau of Chemistry 
and Soils, Department of Agnoulture, and m pom- 
bons requiring similar qualificatioua The entrance 
salary in the departmental service at Waehingtoo, 
D. C., » 13,600 a year A probationary period of nbt 
months is required; advancement after that depmids 
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upon individual efilciency, increased usefulness and 
the occurrence of vacancies in higher positions For 
appointment to the Field Service the salary will be 
approximately the same The duties m the Bureau of 
Chemistry and Soils will be to conduct reseaich 
studies and technical investigations pertaining to Arcs 
in farm products, with special attention to spontane- 
ous combustion and deterioration of hay, gram, cattle 
feeds and otheT agricultural products, and the devel- 
opment of methods for thoir control and prevention 
Competitors will not be required to report for ex- 
amination at any place, but will be rated on their edu- 
cation, traming and experience, and a publication or 
theais to be filed ^ ith the application 

Industrial and Engtnenng Chemtstry ireportb that 
representatives from the Museum of tlie Peaceful Arts 
of New York City and from the Smithsonian Institu- 
tion of Washington, D C , of which the National Mu- 
seum of Engineering and Industry will be a part, re- 
cently attended a luncheon in connection with the 
annual meeting of the latter organization The intima- 
tion was given that owing to changes which were con- 
templated in the plans of the Mall m Washington b\ 
the Commission of Fine Arts of that city, there pos- 
sibly would be a change in the location oi the site of 
the museum building on the Smithsonian ground«i At 
a subsequent meeting of the commission attended bv 
representatives of the Smithsonian Institution and the 
National Museum, a new site satistactory to all the 
parties mterested was agreed upon At the meeting 
after the luncheon above referred to, officers and trus- 
tees for the current year were unanimously elected as 
follows* President^ Thomas Ewing, former commis- 
sioner of patents , Secretary, Hamson W Craver, di- 
rector, United Engineering Societies Library, Tnis- 
tees, L P Alford, B C Batcheller, George M Bond, 
Nicholas F Brady, Ericsson F Bushnell, Fred H 
Colvin, F A Halaey, Thomas T Hoopes, D C. Jack- 
son, Joseph Keller, Fred R Low, H P Merruun, H 
P J Porter, Dr M. I Pnpin, Dr Elmer A Sperrv, 
Kirby Iliomas and F A Waldron. 

Thb Associated Press reported on July 13 the lake 
of lava from Kilauea crater, which began an erup- 
tion on July 7, was at that tune steadily building 
to new levels on the floor of the eight-mile-wide Hnle- 
maumau pit as the lava from the cones spreads in 
spirals about the hardening surface The principal 
cone, as the tube of hardened lava abont each center of 
eruption is called, is about fifty feet high It is con- 
tinually capped with a layer of rook which hardens 
from its molten state, except for the periodic out- 
breaks when the aecnmulated pressuze fiom the sub- 
terranean forces thrusts itself through and sends out 
a fiery fountain. The flow of other fountains below 


the surface of the lake which covers more than 100 
acres on the floor of the Halemaumau pit can be 
plainly seen bv the motion of the ernst, which occa- 
sionally breaks to permit new floors to spread R M 
Wilson, volcanologist, predicts that the lava lake wilt 
gradually rise until the flfty-ioot cone is submerged, 
after which the flow of lava will continue beneath the 
surface The flow yesterday was as strong as at any 
tune since the eruption began 


UNIVERSITY AND EDUCATIONAL 
NOTES 

PijANS are in preparation for a laboratory of 
physics to be built for the Johns Hopkins University 
at a cost of $350,000 

The Sheffield Scientific School of Yale University 
has received by the will of Chester W Lyman, for- 
merly president of the International Paper Company, 
the sum of $50,000, to be used m teaching hydraulic 
engineering and allied subjects 

Db Harky Yandell Benedict, professor of ap- 
plied mathematics and dean of the college of arts at 
the IJniversitv of Texas, has been elected to succeeed 
Dr Walter Splawn as president of the university 

Dr. RoUiTN T WooDiATT, of the University of 
Chicago, has been made chairman of the department 
of metlicine 

Professor Edwik D Stakbuok has been appointed 
head of the department of philosophy at the State 
University of Iowa Philosophy and psychology, 
which have existed as a single department, are now 
separated Professor Starbuck has also been officially 
made director of the Institute of Character Research 
which has hitherto been known as the Research Station 
in Character Education The institute has received 
a special appropriation from the state legislature 

Dr. Irving W. Bailey, associate professor of for- 
estry at Harvard University, has been appointed pro- 
fessor of plant anatomy 


DISCUSSION AND CORRESPONDENCE 

THE VARIABLE ECHOES PRODUCED BY 
THB LINCOLN MEMORIAL 

Ok the evening of June 11 dunng a display of fire- 
works on the executive grounds in Washington, the 
writer’s attention was drawn to the peculiar edoes 
produced by the seattenng of sound waves against 
the outer and inner walls and the fluted columns of 
the I^eoln Memoruih In the aecompanymg dia- 
gram the direction of the sound waves, from a source 
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three quarters of a mile distant la mdicated bj* the 
dotted arrowed lines z, y, a. In the position A, at 
the bottom of the mam steps of the approach, no 
echo was apparent. ^ But as the observer approached 
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the point B a faint weird echo of high pitch began 
to be heard after each report of the exploding fire- 
works As the observer continued towards the point 
C the intensity of the echo mcreased, its tone being 
of a shnll metallic quality, somewhat prolonged and 
resembling the sound produced by a file when drawn 
across the teeth of a saw As one proceeded around 
the comer of the memorial towards the point D on 
the lower terrace the echo gradually changed to a 
lower pitch of more prolonged duration, the sound 
at this place resembling the sharp tearing noise pro- 
duced by npping a piece of cloth As one passed 
onward towards the rear of the memorial the echo 
grew constantly fainter and ceased entirely at about 
the point E. 

C A Bbowke 

THE LUNELL HERBARIUM 

Botanists interested in the taxonomy of the flow- 
ering plants have long been familiar with specimens 
collected by J. Lunell, of Leeds, North Dakota 

Bom m one of the well-known castles of Sweden, 
in 1851, where his father was rector, Dr. Lunell 
emigrated to the United States at about 37 years of 
age, bringing with him the responsibility for a 
family of three children 


After a year devoted to the practice of medicine 
in St. Paul, he f dt the inweiehUe eall of the f ron* 
tier and took up bis work at Willow City, North 
Dakota, in 1889, at a time when cities were but 
names which expressed Uie hopefulness and ambition 
of those who were living in dugonta, sod houses or 
board and tar paper shelters. He lemmned there 
for about five years before taking up hie permanent 
residence at Leeds, North Dakota From the first 
moment of his arrival he began to collect and study 
the plants of the^ region As a student, his leisure 
tune had been devoted to the collection of plants, all 
of which were left behind when ho came to the United 
States Demands for the services of the one doctor 
often crowded out eating and sleep, but if the long 
outgoing journeys permitted no opportunities for 
delay, the return trips always afforded a means for 
noting and collecting plants of particular interest 
It is a great misfortune that there were not more 
such men to study and preserve for future reference 
actual specimens of a flora which has now largely 
disappeared through the ravages of fire and the in- 
roads of agriculture. 

While Dr, Lunell is known widely to taxonomists 
through his collections, and his systematic botanical 
notes and papers, perhaps few are aware that he 
was a man of highly vaned interests Qtuduated 
from the University of Upsala, he read Latia, Greek 
and Hebrew as well as the modem languages Be- 
fore coming to Amenca, in addition to the transla- 
tion of technical writings, he had made some of the 
writings of Mark Twain, Marryat, Savann and other 
French and Russian authors available to those whose 
reading was limited to the Swedish language. Hu 
volumes of classical music, weU worn by use at bu 
own piano, were about as numerous as the bound 
botanical works of bu small library 

Since Dr. Luneirs death, at aucty-nme years of 
age, m 1920, his herbarium has been httle used by 
boftanuts. It u unfortunate that there u not now 
more local interest in collections of the plants and 
animals of the various regions of the United States, 
but until such local interest exuta, it u desiraUe that 
oolleotiong of tbu kind, made by those when fired 
with enthusiasm for scientific woi^ even under difi* 
cult conditions, be nltimately assembled in oenters 
where they can be available to students* 

Students of the flowering plants will be interested 
to know that the Lunell herbarium baa been pur- 
chased by the board of regents of the University of 
IGnsesota for the department of botany. In the 
ooune of a few months, the matenab will be inaor- 
pc^ted in the herbarium and there be avatlaUe to 
Btiidente who may wuh to nee ttiem. 

J, Attmun Hauus 
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INDEX KSWEN818 

I UX0BE0TANB that it IS not generally known that 
the sixth supplement of the Index Kewensis was 
published last year by the Clarendon Press This in- 
eludes references to the names and synonyms of gen- 
era and species of flowering plants which were pub- 
lished during the five years 1918-1920, and also in- 
cludes many which had appeared m previous years in 
publications which, owing to the war, were not avail- 
able at Kew 

The Index Kewensis is an indispensable work to 
all plant systematists, whether botanists or horticul- 
tunsts, who desire to keep abreast of botanical nomen- 
clature The original index we owe to the generosity 
of Charles Darwin and six quinquennial supplements 
have now been published Some idea of the labor in- 
volved m keeping up this record may be gathered 
from the fact that the sixth supplement recently pub- 
lished contams some 30,000 references 

With such increases in the number of new species 
and binomials, especially m such genera as Rosa, 
Rubus and Hieracium, the work of the systematist 
would be almost impossible without this periodic gath- 
ering together of the newly minted currencies in the 
world’s botanical nomenclature 

As I have been informed that many sets of the 
Index Kewensis m botanical and horticultural li* 
braries appear to be incomplete, and that in some 
cases supplements have been purchased for librancs 
which do not possess the onginal volumes, I have been 
asked to direct attention to the importance of the 
work I would also point out that it is necessary, in 
order to keep abreast of botanical nomenclature, to 
possess all the supplements which have been published 
as well as the ongmal index. 

Copies of the ongmal index or of any of the six 
quinquennial supplements may be obtamed from the 
wretaiy, The Clarendon Press 

Abthub W* Hill 

THE USE OF THE GENERIC NAME 
WIX30NIA 

It has recently been called to the wnter’s attention 
that there exists a duplication of the genenc name 
TFOsofite. Pricoity of use seems to rest with Bona- 
parte^s genus of wood warblen described on page 
23, ^^Qeographio and Comparative List of Birds, 
1823'^ (cited by Bidgway, page 703, United States 
National Museum BuUetm 50, Part 2). In 1873 
Keyser applied the name to a braohiopod previously 
called TerebfwMa ssOsoiif Keyser’a desenp- 

tion may be found on page 602, Volume 28, Xsif- 
Bchritt Dswfsdben Cholo^ehen QwJh^fi, 1878 
Rules of nomendature^ therefore, seem to demand 
that the aaiiie be nservad tot the avian genus^ and 


it is suggested that the next available name, Uncmh 
hna, used by Bayle for the same form on Plate 13, 
figures 13-15, ^‘Explication de la Carte France, 
Atlas,’’ Volume IV, 1878, be used to replace the genus 
TTfisoaia among the ibrachiopods 

W. C Toepslmak 

Univerbitt or Colobado 

A NOTE ON THE HISTORY OF 
ANTHROPOLOGY 

SavxRAL inexplicable errors occur m the opening 
paragraph of President Henry Fairfield Osborn’s 
paper on “Recent Discoveries relating to the Origin 
and Antiquity of Man” (Soienoe, 65 (1927), 481) 
The “renowned Hans Virchow” is represented as 
opposing “the recognition of the Neanderthal skull 
of 1846 with pathologic and theologio preconcep- 
tions ” The great pathologist’s name was not Hans, 
bnt Rudolf, the Neanderthal skull was not discovered 
until 1856,^ and any one acquainted with the psy- 
chology of that most tough-minded of scientists 
can only express a hope that all writers on the ongui 
of man were as free from theological preconceptions 
as Virchow It is true that theologically mclmed 
writers wore fond of citing Virchow’s authority 
against Darwin, but his own position in the matter 
was skeptical to the point of negativism, not tme** 
tured with any form of religious bias 

Robebt H Lowie 

PROFESSORSHIPS IN MEDICAL SCHOOLS 

In the number of Science for July 16 I note m 
the delightful sketch of Dr. Franklin P Mall, written 
by Dn William T Councilman, the statement that 
“all the teaching positions in medical schools through- 
out the country, with the exception of the chair of 
physiology at Harvard, were held by men who were 
active practitioners of medicine as well, and the pro- 
fessonol positions were regarded as valuable adjuncts 
to a medical practice.” 

The tune referred to, I take it, is the early ’SO’s. 
1 would like to call attention to the fact that certainly 
since 1831 the occupants of the chair of anatomy in 
the school of medicine of the University of Pennqyl* 
vania have not been practitioners of medicine, and 
that certainly from 181J8 and possibly earlier, this also 
hedds true for the professors of chemistry in the same 
school. Certainly Leidy, who held the efaeir of 
aiu^my from 1853 to 1891, and Theodore G Worm* 
1^, who held the chair of chemistry and toxicology 
firom 1877 to 1897, devoted their entire time to teaidi- 
ing and resesiroh 

WiLx^tAic Pnrm 

F. Chbom, “Men of the Old Stone A^,” 3rd edi- 
tion 1918, 817. 
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QUOTATIONS 

THE SOCIETY FOR EXPERIMENTAL 
BIOLOGY AND MEDICINE 

Nearly h quarter of a century ago, on January 19, 
1003, a small group of scientific investigators in New 
York met at the call of Professor Graham Lusk and 
the late Dr S J Meltrer to consider the organiza- 
tion of active workers m ezpenmental biolog> and 
medicine This was the meeting that initiated the 
Society for Experimental Biology and Medicine under 
the presidency of Dr Meltzer The mam object of 
the organiration was the cultivation of the ezpen- 
mental method of investigation in the sciences of ex- 
penmental biology and medicine Membership in the 
group was limited to persons who had completed some 
meritorious independent experunental research in that 
field of study The programs, from the start, con- 
sisted in bnef presentations of the essential features 
of experimental mvestigationSy and frequently of dem- 
onstrations of actual experiments The membership 
soon outgrew its confinement to '^Greater New York'* 
and spread throughout the country One reason for 
the success that has attended the development of this 
society lies perhaps in the significant circnmstanee 
that it has aimed to bring together workers in many 
fields, such as physiology, biochemistry, biology, bac- 
teno]og\, pharmacology and expenmental medicine, 
at a time when rapidly developing specialization had 
already begun to segregate investigators into small 
groups The new society thus represented a whole- 
some reintegrating force and provided a stimulus for 
the discussion of ‘^borderline” and interrelated prob- 
lems It has become an influence tending to over- 
come the danger of narrowness in the present-day 
outlook on the natural sciences with which medicine 
is so closely bound up Another early object of the 
society was the development of high standards of 
presentation and scientifie criticism Incidentally, not 
a few significant discovcnes have been announced for 
the first time at its meetings As might be expected, 
this movement was bound to be followed by sumlar 
endeavors elsewhere Many of them have resulted in 
the organization of branehes of the society To-day 
ten branches are located all the way from New York 
to Peking, eight more are at present under contem- 
plation The contributions, in the form of bnef, con- 
cise summanes, are embodied in the Proceedings of 
the Society for Etpenmental Biology and Medsane, 
which IS available through subscnption This journal 
deserves the active support of members of the medical 
profeasion, who are likely to find it stnoulating and 
informative Published without special endowment 
and maintained by the contnbutions of ecientific 
workers, it needs and enlists the help of those who can 
benefit by its progranu — The Journal of the American 
Medical AssoctaUan 


MUSCLE, YEAST AND CANCER CELLS 

Ik his eomparative study on tiie carbohydrates and 
gaseous metabolism of isolated muscle^ at rest and 
at work, Otto Meyerhof^ * finally established beyond 
all doubt the doctnne that utilization of oxygen by 
muscle takes place normally, not dunng the aet of 
contraction but rather dunng the penods of relaxa- 
tion and rest immediately following It was further 
shown that the energ\ required for contraction is 
directly derived from the breakdown of glycogen into 
lactic acid, whereas during the recovery penod the 
oxidation involves a twofold action, the burning of 
one part of sugar, or its lactic acid equivalent, to 
carbon dioxide and water, while three to six times 
the amount of lactic acid u built back to glycogen 
In other words, the immediate source of the energy 
for eontraction is gotten by an anaerobic reaction, 
while the recovery from the oofitiipction m its normal 
and most efficient manner is accomplished by an 
aerobic chain of reactions which culminates in the 
saving ot a large part of the carbohydrate that had 
been split dunng the anaerobic phase or the contrac- 
tion period A further study revealed the fact that 
the processes found to hold for muscle in action also 
take place dunng penods of complete normal rest, 
although with much less intensity, so that the resting 
level of lactic acid concentration, from 9 015 to 0 03 
per cent of the muscle’s weight, represents not only 
the residue of a previous recovery penod but also the 
continuous balance sheet of a never-ceasing anoxida- 
tive carbohydrate splitting and an equally oontmuons 
oxidative removal of the split bodies by the twofold 
process of one part bnmed to carbon dioxide and 
water and from three to six parts built bade to 
glycogen 

It js obvious that the anoxidative phase of these 
events is an expensive, prodigal one, bnt one appar- 
ently capable of yielding quickly and abundantly the 
free energy that is needed to enable the muscle odls 
to raise tension and to contract as quickly as they 
do, whereas the oxidative phase is one that not only 
frees the cells of the split products that aeeumolate 
dunng the anoxidative phase, oleanng the decks for 
the next action, as it wore, but does it m the manner * 
of a salvager, rescuing at the same time as mndi of 

3 Meyerhof, O, ‘‘Die Energie Umwandlungen Im 
Muskel,’’ Arc^ f d gee Physiol, 18i, 2S2, 834 and 
18S. 11, 1920, 188 114, and 191 1 185, 1981; 198. 88, 
1982; M^rhof, Lohmann, u Meier, ^‘Synthase dee 
Kohlebydrata im Muskel,'* Bioekoin. Eeits^, tSTi 459 , 
1985 

sHill, A. V, n Meyerhof, 0*, *‘tlhar die Vorgttnge bci 
der Mudcelfcontraktk^” Ergeh d Physiol, it. 899, 
1923 (Tbit joint review should be eontiilted for eailiov 
ttteratare and eontributary evidence.) 
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the nateml an may be for future use. It will be 
noted that the breathing of the muscle cells is bound 
up with the aeroluc phase only. Since the anaerobic 
splitting depends upon the aetion of ferments, this 
phase has been referred to as the phase of fermenta- 
tive breakdown, the aerobic is often referred to as 
simply the respiratory phase 

With this cycle of alternating fermentative break- 
down and respiratory recovery established for the 
skeletal muscle cell, the question arose as to whether 
the phenomena involved represented properties pecu 
liar only to muscle or whether they were properties 
of other living edls as well. 

Since the work of Pasteur the so-called anaerobic 
clmracter of certain organisms has l>een known. Cer- 
tain varieties of the yeast plant thrive amazingly 
well in the absence of air Indeed the bottom wirts 
of the highly cultivated lieer and vinous yeasts have 
b(«en regarded as utilizing no oxygen whatever The 
energy for growth in these cases is obviously derived 
from the anoxidative splitting of higher carbon com- 
pounds to carbon compounds of leaser complexity 
On the other hand, yeasts such as the presa-yoast, 
bakers’ yeast and the wild yeasts continue to grow 
in the presence of oxygon, although their fermenta- 
tion capacity at the same time is reduced The 
problem of the part played by oxygen in the growth 
and fermentative action of yeast therefore had been 
recognized and studied not only by the mure modern 
students of fermentation but also by Pasteur But 
as Meyerhof points out, a definitive answer to the 
question could not have been obtained by the use of 
the cruder methods these workers had at their dis- 
posal, an employment of the more modern methods 
of micro-analysis such as were used in the study of 
muscle metabolism, how*ever, ought to yield a less 
condieting body of data Such an application Mey- 
erhof and his associates” have now made to the study 
of a number of various fermentation bacteria 

In these studies it » shown that even m the eases 
of the so-called anaerobic forms there la an actual 
utilization of oxygen, although small in amount, 
whenever this gas is admitted to the wiii in proper 
media. But however small or laige the amount of 
oxygen utilization is, whether the form studied is of 
the "aerobic'' press-yeast or bakexu' yeast, or whether 
the form is of the "anaerobic” races, for example, 
the bottom wirt of beer and vinous yeasts, the 
same two processes of metabolism found for muscle 

9 Meyerhof, O , ^^tJber den Einfluw dee Bauerstoffii aof 
die alkoholisebe Ollrong der Hefe," Biochem. ZeUtehr, 
48, 1985$ and Die Natuinimeeneohaften, Jahrg 14, 
P 1175 (Bee.), 1986; also, Meyerhof und Finkle, ''Bbor 
Berziehungen des Sanerstofibi but baktonolen Milehskure 
Chem. d ZeUe « Deufebe, IZi 157, 1986 


eella are here also found One proocea, the anoxida- 
ttve, concerns itsdf with the fermentative breakdown 
of oarixihydrate into ethyl alcohol, pyruvinic amd, 
aoetalddiyde, lactic acid, acetic acid, etc, the other 
process, the oxidative, concerns itsdf with the com- 
plete oxidation of a part of the' carbohydrate and 
the rescuing of another part from the fermentative 
breakdown But more than this, when the ratio of 
the total number of molecules of split products re- 
moved to the number of molecules oxidized is de- 
termined for the various forms of bacteria, the oxida- 
tive quotient, as it is called, is shown to lie of the 
same magnitudes as were found in the case of muscle, 
that IS, between 3 and 6 In other words, for every 
molecule of carbohydrate oxidized to carbon dioxide 
and water 3 to 6 molecules are rescued from the 
fermentative breakdown This, then, explains why 
the amount of fermentation products is less when 
oxygen is admitted to fermenting yeasts, and at the 
same tune demonstrates that fermentation bacteria 
are only dilTerant from muscle in their metabolism 
chiefly in that the two major processes of metabolism 
have each undergone transformation (Umstimmung), 
the fermentative process having been greatly aug- 
mented, the oxidative salvaging process having been 
greatly depressed or partly lost 

As to how this transformation may have come 
about has been largely answered by both 0 War- 
buirg and 0 Meyerhof and their assoiiatea m a series 
of independent studies It was found by the latter* 
that so little as .0002 normal hydrocyanic acid present 
in the media of aerobic races of yeast reduced their 
oxidative power nearly 90 per cent., but their anoxi- 
dative fermentative povrer only as little as 10 per 
cent., and that by successive cultures these yeasts so 
transformed would produce permanent anaerobic 
strains of the plants On the other hand, bv treat- 
ing anaerobic races with substances that stimulate 
their breathing capacity, permanent strains of aerobic 
plants could be cultivated With increased utilization 
of oxygen increased salvage of carbohydrate was 
ensured and thus a corresponding decrease in the 
apparent fermentative splitting resulted 

Preceding and contemporary with these luvestiga- 
tiong on yeast two senes of studies, one by 0 Meyer- 
hof and his eoworkers,” the other by 0 Warburg 

* Meyerhof, O , * * tlber den Emfinss des Sauorstoffe auf 
die sikoholische Oilrung der Hefe,’’ ZHc A^atvrwtMen- 
seha/ten, Jahrg IS, p 980 (Dee 4), 1985, den 

Zussnunenhang der Bpaltungsvorg&nge mit der Atmung 
in der Ber d dmteohen ehem. OeeeUeeh , Jahrg 

56, p 991, May, 1026 

> Meyerhof u. Iiohmann, ^'t'ber Atmung und Kohle 
l^dratsttmsats tieriseher Gewebe," Bwehem Zettechr,, 
m: 881, 481, 1986, B Tokane, %bid/m 403, 1926 
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and lug eoworicen,^ deiaonatxated that tiie two mat* 
abolio prooeases, anoxidative-feroMiKtatiTe-Bphttiiig 
and oxidative-salTaging of the split omHbohydrate, 
wata eharaoteriatics of animal tissue cells other than 
muscle, and especially of growing tissuea, such as 
mucous membrane, skm and glandular tissues, and 
Gunously enough also of retinal tissue ^AU embry- 
onic tissue showed a high rate of both the fermen- 
tative splitting and the oxidative salvaging proccescs. 

When pathologic cdls, such as carcinoma ceUs, 
were studied by Warburg and bis associates, the re- 
markable facts were revealed that these cells ex- 
hibited an excessively high rate of fermentation, 
causing a vastly greater amount of sugar to be split 
to lactic acid than normal cells do, but on the other 
hand a greatly diminished power of utilizing oxygen 
Indeed it was found that cancer oeUs could live and 
eontmue to split sugar in a nutrient solution m which 
the pressure of the oxygen had been reduced to 
1/100000 vol per cent , the cells could live and re- 
cover completely if asphyxiated thus as long as 
forty-eight hours Longer asphyxiation, however, 
proved to be fatal It was shown that they utilized 
oxygen m small amount independently of high tension 
of the gas« That is, the oxygen utilization as in 
normal cells appears to be determined only by the 
physiological capacity to breathe. The lugh rate 
at which tumor cells are capable of splitting dextrose 
to lactic acid is shown by the fact that m e»tro^ in 
an hour, they can produce an amount of lactic acid 
equal to 10 per cent of thar own weight It is 
emphasized that in these quantitative studies the 
weight of tumor cells always refers to masses of pure 
tumor cells and not the usual mixtures of tumor and 
non-pathological cells that are removed by the exci- 
sions of the Buigeon Expenments testing the blood 
passing into and that passing out of a tumor in the 
living animal supports the results obtained m ettre 
The blood from a tumor vein is found m rats to have 
two to three times as much lactic acid as that from 
an artery 

These physiological expenments with normal and 
pathologic animal colls when compared with those on 
muscle and yeast show, as the authois point out,^ * 
that there is a sinking similanty in the physiological 
transformation that tissue cells roost undergo to be- 
come tumor cells on the one hand, and that the 
aerobic yeasts must undergo to become the anaerobic 
type on the other That normal embryome cells may 
be transfonned into cancer cells by injury m mtro 
(arsenic and other poisons) has been shown by Carrd 

•Warburg, Posener, u Negelein, "t)ber den Stoff 
wechsel der Garcmomzelle,” Bu>chem Ze^tachr , ISi^ 309, 
1924, Warburg, ‘*V(heT den heutigen Stand des Carcinom 
problcmR,^’ D%e Naiurwiagensohaften, Jahrg 15, p 1 
(Jan 7), 1927 


and by A Fischer. The cdle so injured when ia-' 
jeeted into ebickeiis developed saroomas. The injury 
in these cases consisted first m damaging the respira- 
tory f onotion of the cells, but being embryome celta 
th^ already had their fementation oapaeity highly 
devdoped When injected into normal aninuds the 
cells were able to thnve by contmuing their anaerobic 
fermentation, their supply of sugar being furnished^ 
by the host That they could utilize little oxygen was 
rather an advantage than a disadvantage to thenu 
Warburg points out that these results confirm Uie 
view long held that cancers are the result of injury 
to normally growing cells and that the injurious agent 
may be of manifold variety 

It would seem that the next step ui the fidd of 
cancer research is to find out if possible how the 
cancer cell can be transformed back to the normal 
cdl; how it may most easily be trained to improve 
its breathing capacity, and if possible to reduce its 
fermentative capacity If such retransformation can 
be effected metastoses would be rendered much more 
uniikdy, for during the early stages of fixation com- 
parative oxygen-want and diminished ability to get 
energy from anaerobic fementative carbohydrate 
splittiDg would more likdy lead to the death of the 
cdls Surgical removal of parent tumors then 
would mean more certain the removal of all the tumor- 
prodiicmg tissue, and in eases of the inoperable kind 
one could still hope to check the growth 

C D Snvper 

The Johns Hopkins Univsrsitt 

SPECIAL ARTICLES 

GRAPHIC TREATMENT OF EULER’S 
EQUATIONS 

I WAS struck, some tune ago, with the ease with 
which the familiar Eulenan tensor (A=Ei»(y®4'Z*), 
etc , D s Smvz, etc ) 

— F B — D 
— JP C 

usually reached analytically, can be written down 
from the mere inspection of an orthogonal volume. 
The angular momentum (H), the kmetic energy (T) 
and the torque of centrifugal forces (C) of a rotat- 
ing ngid body are all in question, the lost two taking 
the vector form 2r«H.w and C=:Hx w, w being the 
vector angular vdocity. 

H. — ^In Figure 1 let m be any molecule of the body 
rotating clockwise about axes and for con- 

venience let the umt of time be infinitely small so 
that w may be infimteetunal. The figure shows the 
component angular velocities the mxnS* 

spending tangential velocities and tihe 
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the mass points m of the body, w being constant, 
ve obtain the coefficients of the first row of 

the tensor and the component moment of momentum 
aliout the x axis, - Fo»y - Fw, The forces normal 
to V and normal to x contribute the other two, in turn 

H W — If this angular momentum about x be con- 
strued as linear momentum relative to a radius 1 and 
if it be multiplied by the angular velocity o, also 
regarded as linear for the same unit radius, the 
product is twice the kinetic 

energy of the body, so far as rotation about x is con- 
cerned The other two axes make the corresponding 
contributions. The expression is interesting in show- 
ing how square product terms arise in the equation 
for kinetic energy 

H X w^ln contrast to the preceding, the equation 
for the torque of the centrifugal forces is astonish- 
ingly complicated. I have analyzed it in Figure 2, to 
he interpreted in the same way as Figure 1, but 
referring to the torque abont the s axis. Centrip- 
etal force IS generated by the rotation of a tangen- 
tial veloeity about a non-parallel axis (a few ex- 
amples at the corners of Figure 2) and acts at m 
with the appropriate lever arm here either x or v 
The tangential vstoeities and m^x may be dis- 
carded; for either tiiey are not rotated 
m,x cDy), or they generate pulls along $, »y, 

iO|X o»x), while the torques OyX o. o. x 

balance Since m^x, have no meanirg, there 

remain so far as m alone is concerned, the tangential 
velocities (see Figure 2) 

»«y, 

The per seeond rotation of these produce the ccn- 


tnpetol forces per gram of m (see figure) 

— <OyX + 

— ®yX + «g 

which operate respeetiv^y with the lever arms x and 
y, BO that the full torque about r is 

m(-®^ ©y + tojjy ®g)x- 

m(-®yX + (Og)jf 

To convert it into torque of centrifugal forces, 
these must be reversed. For symmetry m®, ®xX* is to 
be added and subtracted, to match the terms m rf and 
y* Finally the summation is to be made for all the 
points m of the body. The result (after anange- 
ment) is for the axis r, 

(J.-B)®x®y + F(®x»-®y*)+ (2>®,-F®y)«, 

with corresponding expressions for the x and y axis. 
Altogether therefore there ate 18 deputy torturers 
engaged m their nefarious practices Naturally if 
Dj E, F, vanish, the treatment by the same method 
IS simple, 

CiJBL Bahub 

Brown UNrvxBBrrr, 

Pbovidbkcs, B I 

THE SEAT OP FORMATION OP AMINO 
ACIDS IN PYRUS MALUS 

AiiTBonOH It has been established that nitrates can 
be reduced to nitrites in the roots and stems of 
plants, the possibibty that the reduction of nitrites 
to form a-ammo acids as an intermediate stage in the 
synthesis of proteins in plants could also take place 
in the edls of the roots and stems has not generally 
been accepted Emmerling^ indicated that in certain 
soils ammo acids might be formed from nitrates in 
the roots and stems of some plants However, Sachs 
(1865), Sorokin (1870), Pagnourd (1878) and 
Schimper” (1886) supported the photochemical 
theory of the formation of ammo acids and proteins 
They considered the chloroplast of the cells of the 
leaves maintained with a contmuous supply of oar^ 
bohydrates as being speeiallv adapted to carry on 
the synthesis of proteins from ammonium salts and 
nitrates supplied to them by the conducting ceils 
Moreover, the rapid consumption of nitrates in the 
leaves is offered as the reason for the lower nitrate 
content in these tissues than in the roots and stems 
of some plants 

1 Published by pemission of the Director of the Agn- 
enltural Experiment Station as Technical Paper No 426 
Coatnbution No. 28 of the Department of Agricultural 
and Biological Chemistiy 

* Emmerling, A , numerous papers in Landw Ver Stat 
(18S(K1898) 

tBee Osap^, F , Biochem der Pflanzen 2 pp 206-301 
(1020) for a rdsumti 
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TbiB new that the synthesis of amino acids cati^ 
take place m the leaves only has been especially em- 
phasized more recently by Baly and hm colleagues^ 
from their expenments on the reduction of nitrates 
zn vitro It IS maintained by these investigators that 

the activated formaldehyde H pnwjuced pho- 

tosynthotically in the living chloroplast cells reacts 
upon the first product of reduction (the nitroufa acid 
salt — KKOg) giving rise to formhydroxamic acid 


hTH 


f the formation of which was first estab- 


lished by Baudisch" by exposing a solution KNO, 
and methyl alcohol to ultra-violet light. This latter 
is assumed by Baly and his colleagues to react with 
another molecule of activated formaldehyde, giving 
rise to numerous nitrogen compounds such as, for 
example, the o-amino acid — glycine It follows, they 
claim, that the synthesis of nitrogen compounds must 
be restricted to the leaves Although these papers 
have attracted considerable attention, plant physiolo- 
gists have necessarily been cautious in accepting the 
conclusions drawn 

Thus, Dr Eckerson^ has shown that the hypothesis 
propounded by Baly et al that nitrates are reduced 
in the light by activated formaldehyde in green leaves 
18 inapplicable to the results of her experunents on 
tomato plants having a high C N ratio, since, m 
thm case, when nitrates are fed, it is the fructose and 
glucose that are oxidized, accompanied by an hy- 
drolysis of starch as the hexoses are used up in the 
formation of ammo acids and a portion possibly in 
increased respiration Suzuki^ also obtained strong 
nitrate tests with barley plants fed nitrate only, the 
nitrate disappearing when sugar was added The 
nature of the active material is unknown Jlnder- 
son* has postulated the presence of a reducing sub- 
stance resembling the atito of Haas and Hill * 

Dunng the investigations of the writer, extending 
over the past four years, on the nitrogen metabohmn 
of Pvrus Mains, m which the partition of nitrogen 
has been studied in the vanous parts throughout a 
year’s cycle, positive tests were found for nitrates 
(or nitrites) in one tissue only and this at just one 


* Baly, E C , Heilbnm, I M , and Hudson, 1) P , J 
Chem Soc (Lend) 121 pp 107ft-1088 {1622) 

"Baudisch, Oskar, Ber der Bent Chem. Oes 44 pp 
1002-1013 (1931) 

*iEckeTson, Sophia, Bot Oae , 77 pp 377-800 (1924) 

^ Suzuki, U , Bull Coll Agr Imp Umv Tokyo 3 pp 
488-507 (1808) 

<* Anderson, V I*, Ann Bot, 38 pp 690-706 (1924) 

B Haas, P , and HiU, T G , Sioohem J , 17 pp 671- 
082 (1923) 


period of the year, vtz , in the leaf buds just as they 
were opening. This work was earned out on mature 
and aeedling apple trees reoeiving heavy apphoations 
of sodium nitrate at regular intervals throughout the 
vegetative penod, by means of microchemioal tests 
on sections of the leaves, tips of stems and one and 
two-year old branches with diphenylamme reagent,'^ 
salt,^^ and the Gness-llosvay Reagent, and 
also numerous quantitative tests^^*^* on both the 
dialyzed and undmlyzed sap, preserved under toluene, 
and on aqueous alcoholic extracts of vanous tissues 
during the vegetative cycla The fine roots gave 
nitrate reactions throughout the season, whereas m 
the mam roots the reaction was much feebler and, 
as already stated, the tests were negative in the 
aerial parts except m the buds as they were opening 
Correspondingly, quantitative tests tor ammo acids 
were always higher in the roots than in the aenal 
parts 

These results are m accord with the recent work 
of Dr Eckerson,^^ who found that the reducing 
power of extracts from various parts of apple trees 
collected last September and November showed de- 
cided differences The fine roots were very high m 
reducing activity, the buds less active and the bark 
of first and second year twigs had very little reducing 
power 

From the foregoing, it can scarcely be doubted 
that in this species the reduction of nitrates to ammo 
acids takes place for the most part m the roots 
Although expenments m vitro may be valuable in 
suggestmg types of reactions that may occur m the 
edis of plants or animals, the extension of the re- 
sults of such expenments as mdicatmg the actual 
conditions existing to the processes m vwo should 
be made with caution The internal conditions ex- 
isting m the plant at any one tune may bring about 
unlike chemical reactions to accomplish the synthesis 
of a-amiuo acids and the different plant species may 
not carry out these syntheses m the same way. These 
mvestigations do not throw any light on the meoba- 
nism of the formation of ammo acids m this plant and 
any suggestions offered at present would be purely 
hypothetical, 

Waltbb Thomas 

DSTAaTMENT OF AORIOUIifrUBAli 
Aim Biological CThbmistrt, 

Pennsylvania State COLLBcifi 

40 Bekerson, Sophia (loo, cit, see p 879). 

n Nixon, T G , Chem News, 120: p. 261 (mS). 

» Withers, W. A., Bay, B J , / Am, Chem, Boe,, 88: 
p 708 (1911). 

asstrowd, W H , 5otZ Soi , 10 . pp. 888-^ <1920). 

14 Gallagher, PH, / Agr, 3oi,lZi pp 61-^ (1988). 

ssBokersen, Sophia Private eommaaieatioa. 
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Man^s search for information about hia surround- 
ings and about himself is as old as the race. He has 
been conscious of it since thought began Only m de- 
gree, in precision, has our search changed m all the 
ages, now, m designating a very careful, very logical, 
extremely critical phase of this feature of our intel- 
lectual life we have come to use the word research 
A dog searches for a bone led by his senses and ex- 
penenoe, mdueneed little, if at all, by what he has of 
reasoning ability The morphologist searches for the 
reasons underlying the shape of the bone, the physiol- 
ogist examines into its functions — both search with 
the aid of their highly developed reasoning powers, 
and their work we call research. 

Whatever the details ol the special case, research is 
a mental process superimposed upon the observation 
of facts It is mechanical as well as rational, the two 
functions being equally important Because it is a 
human activity it may be judged in terms of its use- 
fulness as agamst its cost, cost bemg interpreted as 
human effort rather than as mere money expended 
However, being wide enough to embrace the inflnite 
multitude of observable facts, whether these are found 
under natural conditions or as the result of the arti- 
ficial conditions we call experiment, and also being a 
product of the tramed imagination whose every guess 
IS legitimate if m harmony with the facts, research is 
not easily reduced to analysis. How is it possible to 
place a value on a product as intangible as a work of 
artf How can we say whether the effort that went to 
the makmg of it is justified or wastedf It is no easier 
to judge the value of the products of the play of the 
imagination on the facts of existence It is perhaps 
still harder to judge the value of the effort that goes 
to the collection of a mass of minute facts, each tnyial 
as the haiumenng of a nail into a plank, yet each con- 
tributing to knowledge It is much easier to judge of 
visible products, thus, when the architect and the arti- 
san are finished, the result of the interplay of imagi- 
nation and detail stands before as and we can judge 
it aeoordmg to our likes and dislikes, of our feeling 
of its fitness to fulfill its purpose as measured agamst 
its coat 

Because of its lUusiveness, because of the enormous 
prises it has brought to mankind, because of its value 

1 Presented at a joint meeting of the Bhode Island Bee 
tions of the American Chemical Society and the American 
Association of Textile Chemists and Colorists 
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as a mental training, there is a tendency to be slip- 
shod in ontieizmg research Research is such an honest 
effort to achieve something of value that we are apt to 
condone the futility because of the good intention, or 
we may err the other way and condemn what is intan- 
gible because we can not measure its use 

I propose to you that together wo examine the 
modes and the cost of research and sgg if we can not 
reach some conclusion regarding the enterprise as a 
function of human society Research for our pur- 
pose IS organized effort to acquire knowledge regard- 
ing natural phenomena If we consider the research 
gomg forward m this country, we can divide it 
roughly into four groups, that carried out as a part 
of the intellectual program of institutes of learning, 
which we may call academic research simply because 
of its home, not because of its character Next we 
may place together the activities of institutions 
founded especially to advance our knowledge by re- 
search The work done in the industries we shall take 
for our third group and, finally, we shall make a 
fourth classification which wo shall call professional 
research. 

In all this work the effort can be classified m this 
way materials and energy used, which indndes the 
cost of the surroundings m which the research is ear- 
ned out, of the equipment and of the energy consumed 
m the shape of heat, light and power. The man 
powers this involves not only the thmkmg brain con- 
ductmg the research, but also the manipulative func- 
tions of the research man or those assisting him in the 
research This would include what the mdustnalist 
calls executive overhead as well as labor assistants 
Tune, as a function of research, is really important, 
especially m the mdustrial field and should be con- 
sidered in connection with all research. 

Academic research has been the fountain from 
which the most important knowledge regarding our 
snrroundings has come. There was a tune when re- 
search was unknown outside the walls of the institute 
of learning or the private home of the learned man 
Now-a-days the quantity of academic work is greater 
than ever before, and I think that we are not critical 
enough of it Let us consider first of all the cost of 
research, which is obviously the most easily measured 
factor In mdustry, where the cost of doing anything 
is checked very closely, it has been found that a 
trained research man whose salary is about $300 per 
month requires materials and man-power assistants 
costing $450 per month at least tW is to say, the 
research cost per hour, assnming a 200-hour month, is 
$4 00 The work done in the university costs less be- 
cause, m view of the fact that the student domg hia 
research gains by learning how he should approach a 
problem, he is paid nothing for the time he puts in, 


although he may work his way through by teadimg 
part tune for which he u paid. Assummg, and I 
thmk this IS not assuming too much, that the inci- 
dentals cost j^ust as much in academic work as they do 
in the industries, that is, the working space properly 
famished, heated and hghted, the laboratory facilities, 
the administrative expenses, the tune of the man as- 
sisting the student, we reach a figure of approximately 
$225 per hour, plus the effort of the worker. It a 
doctor’s thesis takes 2 years of 9 months a year and 
the research occupies the candidate 8 hours a da\ 
during the academic year, then we reach a figure of 
$6,480 as the cost of a doctor’s thesis Multiply this 
by the number of researches of this kind being carried 
out and we find that the people of the country axe 
spending millions of dollars on academic research of 
this type alone Any indostnal firm spending sneh an 
enormous sum would be highly critical of the results 
obtained 

I suggest that academic research is not properly 
scmtinized We regard it so much as one of the 
steps in the course perfecting a student that we are 
apt to Ignore its ininnsio value Now I am not 
going to argue that the training the student gets is not 
of primary consideration, although I think that it is 
less important than it is sometimes thought. I am 
also willing to concede that the student is doing his 
first research work and is therefore much less com- 
petent than the older research worker of the industry, 
yet when everything is taken into account it seems 
to me that we could get very much more from the 
work than we do 

A destructive criticism is easy On the construc- 
tive Bide I suggest that research problems can 
only be chosen by men who have a research in- 
stinct, by men who are following up a lead which 
may mean a real advance m our knowledge Such 
men are rare and therefore my first change would 
be m limiting the number of academic institutions 
in which research is done for advanced degreed This 
calls for a great unsdfishneBs, while I am afraid that 
inevitably selfishness is characteristic of the attitude 
of the academic body to its students, perhaps uncon- 
scious, but ansing out of the situation Thus if a 
senior has shown great promise it is natural for the 
graduate school to try to keep him when they should 
send him to another university where he will find the 
man best able to lead him on m the lines which be 
has chosen. Of course, if the graduate school of his 
own university can conscientiously hold him because 
they believe they can give him the best that there is 
in the country, then they are justified in doing so, 
but they should be extremdy cntieal 

lu furthenng this improvement I riionld like to 
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see the tmdergraduatos aequiro some critical faculty 
of their own, just as they do in Europe. This, I 
betiere, can be broug:ht about only by getting away 
from the idea that the university is merely a finish- 
ing up of an ordinary education and by adopting 
the European belief that it is a great adyantage to 
move from one university to another, which can be 
(lone there without loss of effort In that wav the 
student encounters different presentations of the 
same subject, and he learns to acquire a certain dis- 
mmination which seems totally lacking in the stu- 
dent's attitude to research in this country* When it 
comes time for him to do his doctor's work, he should 
be quite clear in mind that such and such a univer- 
sity, because of the research ability of the professor 
in charge of a single branch, is the only place in the 
country for him to go Smee he can work his way 
almut as easily m one place as another, there seems 
no reason why we should not be able to foster this 
procedure 

I should like to see a definite stand taken against 
the point of view that because a conscientious young 
instmctor has been promoted on account of hia 
teaching ability to an assistant professorship, he is 
therefore entitled to expenment on graduate stu- 
dents Unless the young man has, by his own woric, 
established the mtnnsic ment of his attitude to re- 
search and his capacity for initiating research, he 
should not be allowed to act without the advice and 
direction of a matnrer research man On the other 
hand, it should be recognized mneb more quickly than 
IB often the case when the young man is a more bril- 
liant research man than the head of the department, 
and then the head of the department should be honest 
enough to turn over his best students to the assistant 
professor 

From my experience of industry and of academic 
research, I do not bdieve rt possible for a man to 
function at the same time both as an executive of a 
large estabbahment, as a teacher and as a director of 
research. I do not believe it can be done, exc^t by 
a great saonfloe of the highest attribute of the man, 
that moat delicately balanced function of the mind 
which IS the guiding spmt of research Therefore, 
T should like to reiterate what has been said so often, 
both by myself and others, that we should not reward 
research by executive responsibility and that we 
should rriieve the true research man from the round 
of ordinary teaching and let him build up a reeearob 
school fed by etudents from the countrywide, eent 
by his ooQeaguss and the wsU-informed opinion of 
the student body, 

I know that we argue for the complete indepen- 
fiooee of the researdi man and yet I should hke to 
see a move odlective effort made to unify the re* 


search effort of the country A young teacher, hav- 
ing earned out a small research problem which may 
have been a very secondary feature of a larger prob- 
lem given him by bis research master, starts in to do 
research for himself His mind is led, very naturally, 
to some little detail arising from the work he haa 
done. That is good for him, but his view is too 
narrow and he is quite remarkable if he does not 
overestimate what is really quite trivial If we ear- 
ned our national effort further and placed before 
our research men problems which might appear worth 
attacking because of their relation to still laiger 
problems of importance in the opinion of the great 
research men m the field, I believe that these men 
would be tolerant enough to avoid the danger of 
stifling a new line thought out by a young man and 
yet we should have the advantage of far less wasted 
effort than we have at present, because I think we 
stretch much too far our sympathy with the piece of 
research which is just one more little pebble in the 
palace of knowledge We are too apt to encourage 
the collection of pebbles to put around the flower 
borders and grounds instead of hewn stone to build 
into new wings 

Even assuming an excellent subject for a doctor's 
thesis it still may remain true that there is a wasta 
In industrial work the importance of time is 
stressed constantly, perhaps it is over-emphasized 
Tn academic work we have accepted the doctrine 
that accuracy is so much in danger of being sacri- 
ficed if an effort is made to speed up the work 
that we lean the other way I think we should 
remember that the real leaders of research, while 
they may have taken a great deal of time before 
they felt their results sure enough to present them 
to their colleagues, did actually work very fast in 
getting the evidence together. I remember that when 
his friends uiged my old teacher Wisheenns to hurry 
up hiB publications for fear of losing his pnonty, 
he paid no attention whatsoever but went along gath- 
ering the data necessary At last he would publish 
and his paper would, perhaps, fill a whole volume 
of the Annalen His contribution was so finished, 
was so profound, that the matter of pnonty ceased 
to bather anybody, but from this it would be quite 
unfair to argue that he wasted time Actually he 
worked very rapidly and proceeded from step to step 
with a certainty tlmt was moat economical of effort 

Of course the young research man on hia first prob- 
lem is bound to waste a lot of time, but let us show 
him how to economize his effort and let us, above all 
things, point out to him that his loss of time is some- 
thing w^h marks his immatunty rather than being 
the proper attitude toward the work be is doing. 
A young man may be able to observe only one reao- 
tion at a time, whereas a man with experience and a 



120 


8CIENCE 


[VOL. LXVl, Ka 1701 


higher cntical faculty may undertake six parallel 
experiments with success, but let the young man do 
as much as possible and do not encourage him to 
think that it is the essence of research to watch the 
pot boil In this connection 1 think that it would be 
wisdom to devote a bttle more of the money available 
for research work to amplifying the apparatus avail- 
able and to famishing manual hdp so that dish wash- 
ing might not be a necessary part of the research 
worker’s time consumption I always remember the 
contrast that was presented in the attack on water 
analysis by the regular class m this subject at one 
of the universities at whuh I taught and by the gov- 
ernment analyst on the same work The students ear- 
ned out about two complete analyses in a semester, 
giving SIX hours a week of laboratory time to it 
The expert earned out, as I remember it, something 
between 10 and 15 analyses in parallel and was busy 
every instant of the time It would be impossible to 
expect such a high technique from students, but it 
is reasonable to demand the best they can give 

In substance, then, my cnticism of academic re- 
search is that It fails of being what it should, because 
the subjects chosen are not well selected, the time 
spent IS out of all proportion to the results, and the 
effort IS not sufficiently coordinate 

My entieism I want to be taken as constructive, 
because I am, in reality, thoroughly m accord with 
the belief that academic research is fundamental to 
the success of the race It is on this account that 
I am glad to think that owing to the realization by 
those directly engaged in industry of the importance 
of the work done by their own research men, we 
shall see eventually a very great encouragement of 
basic research by men of wealth Already these men 
have found it possible to express their interest by 
giving magnideent laboratories, but they have not yet 
found a means of doing that which they realize is 
still more important, fostering the man of genius 
Obviously, it would only be the part of stupidity to 
feel that magnificent ualls are a more permanent con- 
tribution and a fitter monument than a share in 
deeply significant work The rich man knows well 
that were he to succeed in raising the status of the 
scientist he would be wonderfully rewarded At 
present there is no very obvious way of doing this. 
Unquestionably our great research men should be 
able to look forward to earning salaries of $25,000 
and over We must admit that our society is built 
up on success as measured in terms of money, and 
therefore a great man should have the satisfaction 
of independence, together with the stimulation of 
feeling that society has awarded him a position of 
success. 

It 18 true that mdnstnal scientists are not paid any 


such munificent salanes, yet they are placed m a 
position to participate m indostnal sneoess to an 
extent unknown in aoadonic circles If a uuivemfy 
were making 25 per cent clear on its investment 
and the ment of this financial saecess were traced in 
large part to special men on the teaching staff whose 
outstanding genius drew the large student body, it 
would be only fair to share the profit with them to 
some extent Actually this is practically what was 
done in Germany and it has resulted in the social 
status of the professor being all that he could ask 
and has made hnn relatively rich It also introduced 
the factor of competition among professors, which is 
most excellent though practically unknown in this 
country How can we make it possible that our 
great scientists should realize such success f I do not 
believe in tying up large endowments with particular 
chairs, because frequently the surroundings may be 
such that they prevent the best man available from 
being secured or the move essential to accepting the 
new chair may tear ^m from friendly surroundings 
nhich contribute largely to his success as a scientist 
Again I say I do believe m eztremdy handsome 
salanes as a reward of enlarging the domain of onr 
basic knowledge and this irrespective of the apparent 
utility of the discovenes Surely we may count on 
enlightened response to this problem by the wealthy 
who have before them the admirable example set by 
Nobel, who, you will remember, stipulated that his 
pnzes should not be awarded were there no worthy 
recipient found 

Ikdubxbial Research 

Industnal research 1 define broadly as all research 
paid for by tlie owners of our industnes, research 
being taken to mean anything out of the ordinary 
in the way of control work, as well as such utiliza- 
tion of basic knowledge as is necessary for greater 
economy in production I am willing to call research 
even that type of work which is no more than intel- 
ligent woxks control 

Research is just as imperative to the existence of 
a large producing corporation as it is to the growth 
of science. That fact is generally recognized in this 
country. It is not so taken for granted, but it is 
no less true, that research is equally as important to 
the small concern. Unfortunately the small indus- 
trial unit does not fed that it can afford research. 
Actually the stoekhedderR would find it a most profit- 
able investment were they to plow bade some of 
their profits into research However, there is every 
need for caution m this matto^ Usually it is true 
that the more isolated the reaeardb ehsmist the 
maturer he ought to be. I am a thorough believer m 
the genius of youth, but as an independent res ee f sh 
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worker m surroundings whieh Imiit bun stnctly and 
force a great deal of routine upon him as well as a 
necessity for impressing owner-managers, the very 
young obemist can not compare with one of many 
years’ experience It follows, then, that the smaller 
the company the more expenenoed should be their 
chemists, but good experienced men are necessarily 
more expensive than young ones, and the small com- 
pany on deciding to choose a research chemist 
usually picks one unsuited to its needs They will 
pay a man $175 a month when they need the expen- 
eiice that mokes a man worth $125 more than that 
The extra salary would make the whole outlay a ver> 
much better investment if they could but be brought 
to see it, an investment that would carry itself easily 
Another cause of trouble and unproductive expense is 
that a man hired to do research by directors or owners 
having but little knowledge of the real meaning of 
such work is put by them into a position calling for 
a great deal of routine, so much that real research 
IS out of the question This discourages the chemist 
and disappoints his employers who consider research 
a failure because they have had only bills to pav 
and can see no return 

In the case of large corporations conditions are 
veiy different They con afford research on a very 
generous scale Such research has to pay its way 
and to say this does not mean that directors arc 
blind to the value of research even though there is 
no immediate return from it It means that the 
money of the stockholders must be spent profitably 
under the conditions existing at the moment It 
means that the research must have a direct purpose 
in view, it IS not enough that it should extend our 
knowledge even though in that field of enterprise in 
which the industry grows 

It 18 evident that heroin bes the very most difficult 
problem of the research director In a large estab- 
lishment he must delegate much of the detail to the 
senior men under bun, but the choice of wbat is done 
must rest with bun He must decide, in cooperation 
with bis matnrest men, whether a problem should be 
taken up fundamentally or empmoally. Often a 
piece of woric will be productive much sooner and 
will cost much less if it u treated from basic prm- 
oiples. For example^ it may be that tbe establish- 
ment of the relation between certain fundamental 
physical constants and observed results when once 
correlated will enable the research man to formulate 
a general statement covering all eases in pouit and 
enable him to go ahead much more quickly than were 
he to try to find the most suitable mati^ for his 
puipose by trial. On the other hand, it may be very 
mueh cbeapm>, though essentially lees satisfimtory, to 
leam by titel. It all depends on the problem in rela- 


tion to the industrial requirement This is the very 
striking diffeorence between academic and mdustnai 
research It is one the young man, fresh from the 
umversity where he has been drilled in the importance 
of fundamentals, is very apt to ignore, with the eon- 
sequenoe that he thinks ill of research done as he flnda 
he IB told to do it, he grows careless or he insists on 
going hiB own way and gets uito trouble in either 
ease 

In a sense research that can not go to fundamen* 
tals and yet must bring results is more of an art 
than a science It is just on that account that it 
calls for a very high order of scientific training, other- 
wise it will degenerate into unproductive pottering, 
that worst curse of the research laboratory It takes 
patience and a good training to carry out woric with 
the utmost olaboration, but it takes patience, tram- 
ing, experience and a certain type of sagacity if a 
man is to use his faculties as a guide and follow 
the scent without stopping to make sure of anything 

I think that on the whole the work done by the 
industries, as far as subject-matter is concerned, is 
fairly satisfactory, more so, perhaps, than academic 
research Every now and then we mu across some 
absurdity earned out by a research worker who has 
foxwotten his elementary chemistry and physics and 
decides to prove or disprove some fact by experiment 
when he should be able to reason it out with pen, 
paper and a text-book I think also that on the 
whole industry utilises its man power satisfiaetonly. 
I think that the rewards coming to the researA 
worker in industry are on the whole adequate If I 
have any cnticism it is that the industrial concern 
does not reward sufficiently the acquisition of ex- 
penence that is invaluable, by that I mean that the 
knowledge acquired by a good man, after ten years 
as a specialist, can not be replaced unless the flxm 
is lucky enough to have a subordinate growing up to 
fill the position Such a man should be made com- 
fortable, should be kept satisfied, in order that be 
may do his best 1 am sure that the employers of 
research men are not sufficiently alert to the impor- 
tanoe of preventing occupational stagnation if good 
research is to be done Every research man should 
have a chance to get away from his working sur- 
roundings and meet other scientific men at least once 
a year, quite without jeopardizing his vacation. He 
should be encouraged to develop as a man of culture 
as well as a specialist and on this account should he 
deeiie an extension of the two weeks’ vacatim in 
order to travri, such a request should be given sym- 
pathetic hearing Unless a research worker is gnw^ 
iz^ in all directions mentally he is not fully efficient. 

Taming to the time factor I think it fair to say 
on the whole that the industry is apt to fdreo reseaidi 



122 


8CISN€E 


[vwm txn, Ka mi 


to be more hnmed than is wise, but 1 am rather 
alow to make this statement because after a consider- 
able ezpenenoe 1 realise that there are a great many 
factors other than the mere acquisition of the infor- 
mation which must be taken mto account Let us 
say that a research laboratory has developed a method 
on a small scale for making a product which prom- 
isee to be very profitable The directors of the com- 
pany believe that by an expenditure of a million dol- 
lars and provided they can begin production in six 
months they can obtain a handsome return on their 
investment Flans for the plant must be rushed, hut 
plana depend, in the case of chemical plants, on the 
equipment to be housed and the equipment depends 
on the details of the process as earned out on a large 
scale Naturally the research necessary to put the 
process into shape for large scale production is rushed 
to an unhealthy extent and in consequence it is not 
unusual to find that a good deal of the equipment 
has to be scrapped later But this does not mean 
that the hurry was unwise It may be that in the 
long run the stockholders benefit more by the speed 
with which the work goes forward, even counting the 
loss of the equipment, than they would if tuno were 
taken to put the process into excellent shape One 
must remember that to do a thing perfectly from 
one point of view is not necessarily the best commer- 
cial procedure. 

Of that work which is done in the research insti- 
tutions of the country I am unable to say much 
because 1 have no direct expenence. 1 believe that 
an institute like that founded by Rockefeller is one 
of the nation’s greatest assets, largely because its 
contnbutions to medicine are international and tend 
to draw together the peoples of the world. As long 
as such institutes are m the hands of scientists of 
genius they will be of the utmost importance to os. 
They are expensive only when looked at from the 
narrow point of view of dollars and cents. 

The professional men of this country are doing a 
great deal of good research They do this by ob- 
serving carefully durmg their contacts with condi- 
tions as they find them They are taking the place, 
to some extent, of the rich amateur who at one time 
was the large contributor to scientific progress The 
difference is that the work of these men of to-day is 
more directly related to the practical use of science 
than was the work of men like Cavendish. Work of 
this kind earned out by physicians may flower into 
research work as ncbly endowed as that earned out 
at the Mayo Foundation, which has become a center 
of biological chemical research 

In looking over the whole field of research in this 
country we should be satisfied that we are putting 
so much effort into so useful an endeavor We should 


not, however, be satisfied with things as they are and 
research, like everything else, must grow, must de- 
velop, if it IS to mean all that it should to us. What 
we should stnve to bear in mind is the truth Of the 
statement made by John Milton 


Our greatness will appear 
Then most conspicuous, when 
great things of small, 

Useful of hurtful, prosperous of adverse, 
We can create 
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A LITER AND A HALF OF BRAINS' 

« 

A LITER and a half is our portion, so much of it 
water that Hippocrates called the brain the metrop- 
olis of humidity and Sir Thomas Browne noted 
that, m consequraice, skulls are less consumed by fire 
than other bones ^ Doubtless there are other fiinc- 
tions of the brain for ns to consider than that of 
rescuing the skull from a fiery oblivion 

How greatly we extol ourselves above the brutes 
which perish Each of us, lords of creation, mam- 
tams within his skull as much brains as would fill 
the heads of three gorillas And very gravely we 
are told that for our bulk one third of all this mass 
would suffice, the rest is sheer intellect ^^which some 
suppose the soul’s frail dwelling house”* But this 
18 mere convention and with the tunes conventions 
change In Aristotle’s day the bram was not, as some 
have said, the seat of sensation and of thought it 
is required rather to cool the blood and by thus tem- 
pering its beat to make sensation possible. Because 
man is the hottest of animals tbereiore be bos the 
largest bram* 

1 talk of dreams, 

Which are but children of an idle bram, 

Begot of nothing but vain fantasy, 

Which 10 as thm of substance as the air, 

And more inconstant than the wind $ 

But enough Anstotle was bom about 384 B C , 
when Plato was already forty-three and Socrates h^ 
been dead fifteen years The fdundations of a study 

lAn address delivered at the annual banquet of the 
American College of Physicians, Cleveland, Febniary 
24, 1227. 

sSir Thomas Browne, ^'Hydriotaphia,’' D. Uoyd 
Boberts, ed London, 1898, p, 277* 

• King John, V, 7. 8. 

4 Stocks, J L., ^^Aristotdlianisin.’’ London and Now 
Tork, 1927, p 76* 

s ^^Bomeo and Juliet,” I, 4, 95 
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of HiB bram were bud by Herophilus^ who waa born 
m the dosing part of the fourth oentary» B* C , and 
flonnabed at Alexandria during the reign of the first 
Ptolemy He discovered the nerveSi distinguished 
them from sinews and thought the brain the center 
of the nervous systan * This idea was elaborated by 
Oalen in the second century, A D , who attacked 
Aristotle’s theory of the heart as seat of the sensitive 
soul and the source of nervons action According 
to Oalen sensation and movement are stopped and 
even the voice and breathing a&ccted by injuries to 
the brain, moreover, injury to one side of the brain 
affects the opposite side of the body^ 

Augfustine, in the early fifth century, speaks of 
three cells in the bram, of which the second is the 
seat of memory and the third of motor activity ** 
Costa ben Luca about 8fi2 A D distinguishes be- 
tween spirit and soul The spirit is a ^^ubtle body,” 
unlike the soul, which is incorporeal It passes from 
one ceil to another and operates the vital processes 
of the body^ The clearer and more subtle tins 
bpint IS, the more readily it lends itself to intellec- 
tual processes Hence intellectual processes are in- 
fonor in women and children and in races subjected 
to undue heat and cold like the Ethiopians and the 
Slavs We must not smile at this conception too 
broadly it is reproduced almost word for word m 
the great Pans discussions of last century regarding 
Kegro brain and cranium According to Costa ben 
Luca the opening between the first and second cells 
IS closed by a sort of valve, *^a particle of the bram 
similar to a worm” (the choroid plexus) When a 
man recalls something to memory the valve opens 
and the speed with which it opens explains why some 
men are slow of memory and others answer a ques- 
tion much sooner. 

In the eleventh century Constantmus Afneanus am- 
plifies Augustine’s conception of the throe cells and 
puts imagination with sensation m the first, reason 
m the second and memory in the third The first 
IS hot and dry, the second cold and moist and the 
third cold and dry Mania is an infection of the 
antenor cell and melancholia a disease of the middle 
one. 

In the twelfth century Petrocellus tells us definitely 

"Thorndike, L, 1928, History of Magic and Ex 
penmental Science,” Vol I, p 145 
Uhid., p. 146. 
ilhUL, p. 660 
«/6id, pp, 666-^ 

'"Qratiolet, P, for example, 1856, ”M6molre but le 
dfiveloppement de la forme du erftne de l^ommc,” etc 
Oompt rend, de I’aead, des Se. T 48, pp 428-481. 

« I^nidike, L., Vol. I, p 660 


that good and evil are distinguished in the second 
cell and that the soul resides in the thud 
In spite of Galen’s teaching medieval scientiats 
still clung to the conception of the bram being seo- 
ondaxy to the heart Hildegard of Bingen, who died 
m 1180, A. D , speaks of the attenuation of humors 
in the chest whereby “the phlegm is dry and toxic 
and ascends to the brain There it produces head- 
ache and pain m the eyes and wasting of the maiv 
row, and thus if the moon is defect he [the man] 
may develop the falling evil 
Remember Jacques’ joyful account of the fool he 
met in the forest, how 

”iii hii brain 

Which is as dry as the remainder biscuit 
After a voyage, he hath strange places eramm’d 
With observation, the which he vents 
In mangled forms. 

Adelard of Bath, “a dim and shadowy figure m 
the history of European learning,” who accordmg 
to the Pipe Roll of 1130 received four shillings and 
SIX pence from the sheriff ot Wiltshue, states that 
it was discovered experimentally which portion of the 
brain is devoted to the imagination and which to 
reason and memory through a case in which a mtm 
was injured in the fiont part of the head^" The 
famous specimen in the "Warren Museuiu is therefore 
antedated by some seven hundred years 
In the following century, about 1230, A D , Bai> 
tbolemew the Englishman cites Constantmus’ divi- 
sion of mama from melancholia as diseases of first 
and second cells, respectively, and tells of a noble- 
man whom he knew, suffering from melancholia and 
imagmmg himself to be a cat, who insisted on sleep- 
ing under the bed to watch the mouse holes 
And a little later, about 1292, Arnold of ViUanova 
m the Breviary of Practice, discussing the treatment 
of mania, advises as a last resort that the skin be 
cut in the form of a cross and the skull perforated 
so that the noxious vapors may escape from the 
bram'’^ “I’ll ne’er believe a madman,” says the 
down in Twelfth Night, “till I see his brains.”^" 

In the Bodleian Library at Oxford is a small quarto 
parchment m a fine Italian bond, the first complete 
treatise on anatomy in the veniaoalar, written in 

« Thorndike, L , Vol I, p 735 
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3490. It IS the Anothomia of Hieronymo Manfred 
Here is a pretty accurate deecnption of the cerebral 
ventndes not greatly bettered until Leonardo made 
his ventricular casts.^*^ 

the Bide of this [the foramina of 
other thing like a subterranean worm, red as blood, yet 
tethered by certain hgaments and norvelets And this 
worm when it lengthens itself closes these passages, and 
thus blocks the path between the first ventricle and the 
second Nature has wrought it thus, so that when a 
man wills he may cease from cogitation and thought, 
and similarly when, on the other hand, he would think 
and contemplate, this worm contracts itself again and 
opens these passagea ” 

''It will be apparent that when the back part of the 
head is injured, the memory immediately suffers, when 
the middle part is injured, the estimative and cognitive 
faculties suffer, and when the anterior part is injured, 
the faculties of common sensation and imagination suf- 
fer And thus it 18 that the doctors have become aware 
of the location of these powers. ’ ’ 

But why continue Descartes and others, by grad- 
ual degrees have laid the sure foundation of modem 
study of the bram and we may pass lightly by this 
phase to explore more recent fancies in which Re- 
serve has had her part The philosophic conception 
of three primary vesicles was written into seientifle 
anatomy by Leonardo and remaina there m current 
descriptions So hard does tradition die 

In recent years there have been numerous efforts 
to prove or disprove the hypothesis that head size 
is related to brain volume, in the present state of our 
knowledge a perilous task unless the brains are out 
and the man is dead^^ People do not really like 
having their heads measured and if they suspect that 
the measurement is undertaken with a view to esti- 
mating brain volume something very like active re- 
bellion ensues. When Professor Karl Pearson's as- 
sistants endeavored to make this determination upon 
Cambridge undergrnduatees, the students, by playing 
tncks on the observers, almost brought the work to 
nought It reminds one of Falstaff's exclamation, 
“Well, if I be served such another trick. I’ll have 

w Singer, C, 1917, "The Anothomia of Hieronymo 
Manfred! (1490) Studies in the History and 
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my brains ta’en out and battered, and give them to 
a dog for a new year's gift”** 

There is a common tendency to compare, or rather 
contrast, the average brain volumes m different 
classes of society This must be done only with the 
greatest care, it is doubtful if it is ever a valid 
method, for differences of environment and nurture 
have a profound mflnence upon head size For the 
compan^wn to be apt one must take a fairly homo- 
geneous sample of approximately the same nurture 
and habits** 

Of one tiling I am very certain, namdy, that class 
distinction in our highly artificial and fluctuating 
society to-day is not the crowbar wherewith to pry 
open this problem of brains And so we have tried 
another tool put mto onr hand b> luck Ever since 
1913 we have kept a steady watch upon head size 
and bram volume of those unfortunates who, having 
ended their days already, terminate tlicir corporeal 
existence under our care Reserve occupies a unique 
position in this matter, having long enjoyed to an 
extraordinary degree the spirit of cooperation with 
the city Dr Hamann's statesmanship and Mr Leon- 
bart'a tact have resulted m our actmg as a kind of 
permanent morgue m which is represented a fair 
cross section of Cleveland’s outmaneuvered vietuns 
m the straggle for existence. 

The average bram volume for the adult white man 
IS generally accepted as about 1,500 cc, perhaps a 
few cc more, probably no less Among the diners 
here to-night, who may be classed as highly intellec- 
tual, the mean value is probably 1,560 cc The aver- 
age among Cleveland's social ineffectives from 1913 
to 1917 was quite constantly withm 10 cc of 1,480 
cc This difference made no impression upon ns until 
m 1018 a strange thing happened Our average fell 
to 1,410 ec. Now during that year none but the 
veriest fool was loft desUtute the others were all in 
the army or earning good wages m civilian life 
Still we were not stirred to attention. But in 1919 
when, after the armistice, mdnstnal stagnation set 
m and threw out of work many who had recently 
&and jobs, and when, moreover, the disbanding army 
disgorged a glut of men upon a society which could 
not immediately absorb t^m, the average brain 
volume of our social failures rose to 1,520 oc. That 
looked senous to us and with great interest we read 
the prognosis of bankers and captains of mdustry 
regarding the future According to prediction the 
situation improved in 1920 and onr mean brain 
volume sank once more to near the pre-war levd. 
But the feeling of satisfaction soon gave place to ap* 
prehension, for a second and much worse indostnal 

w "The Merry Wives of Wfaid«w," HI, 6, 7. 
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depranioti set in, distom growing steadily more acute 
during the months of 1921. Then indeed we watched 
our steadily mounting average volume Day by day, 
like obscene demons from the pit itself, we chalked up 
the tuung score until it reached the appalling level 
oi 1,550 00 . Here was a new class of men entering 
our portals and they came by a different route Hero 
were the men who could think for themselves, who 
knew and resented their fate The pneumonia of 
the shiftless, the tuberculosis of the over-weaned 
straggler, the heart disease of the adventurer no 
longer acted alone as our receiving agents Instead 
f men shot themselves, or each other, threw themselves 
into the lake, poisoned themselves with morphine or 
raisin jack, perished of cold, listlessly lost in despair 
Ail through that year and into the early months of 
1922 the steady shuffle of feet on the doorstep of the 
Associated Chanties swelled its monotonous dirge 
Agitation was nfe Russia and Germany were pointed 
out as members of the community of nations who had 
passed that way before And then, suddenly as it 
bad begun, while yet the Chanties were deluged with 
the throng, these exx>6ctant ghouls m anatomy saw 
the barometer of brain volume begm to fall, steadily, 
steadily down. Relief had come though it was not 
apparent to the city we knew the end was in sight 
Hope was restored agam in those whose nervous sys- 
tem had been shattered by defeat Never again have 
we seen the like Slight fluctuations from year to 
year and an average somewhat above the pre-war 
mean have been oar lot but never that elanmng rise 
which we expenenced m the year of mtense depres- 
sion. 

Now these things sent ns back to examme oar data 
anew and we soon found that of two heads of the 
same sue one might have as much as 200 co of brain 
more than the other It was not that we got larger 
heads in 1919 and 1921, but we got bigger brains 
among our social ineffectives. In normal times our 
pauper population is recruited from that flotsam and 
jetsam of humanity which idly drifts along Hie shores 
of these great lakes. “Here’s Agamemnon, an hon- 
est fdlow enough, and one that loves quails, but he 
has not so much brain as ear wax.”** When, how- 
ever, industrial distress overclouds the city new re- 
cruits appear, the honest industrious poor with too 
little margin for the ivdny day, ”pune and brain 
both empty, the brain tiie heavier for being too light 

. . 0, the chanty of a penny eordl It sums up 
thousands m a trice . . your neck, sir, is pen, book 
and counters, so the aoqoittance follows.”** Then 
there rush m, as if impatiently, the men who in in- 
different tunes can do indifferent well, but owing to 

s4(<XrQUus sad Oressida,” V, 1, 58. 
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some frailty of their mtellect are crushed down by 
a sadden galloping destitution “Yoor hearts I’ll 
stamp out with my horse’s heels, and make a quag- 
mire of your mingled brain ”** 

That, ladies and gentlemen, is the romance of the 
liter and a half It is not the quantity hut the qual- 
ity that matters It is not the quality of the whole 
but of the last small wine glassful Takmg mean 
values, 1,480 cc are needed for a fool, 1^00 cc for 
an honest man And on the average a lady’s cock- 
tail saves ns from inanity. 

T WiKOATE Tono 
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SCIENTIFIC EVENTS 

BRITISH ROYAL COMMISSION ON 
MUSEUMS AND GALLERIES 

The London Gazette announces the appointment 
of a Royal Commission on Museums and Gallenea, 
With wide terms of reference The members of the 
commission are Lord D’Abemon (chairman), Mr 
Evan Chartens, K C , Sir Thomas Little Heath, Sir 
Lionel Earle, Sir Richard Tetley Glazebrook, Sir 
George Macdonald, Sir Courtauld Thomson, Sir Maiv 
tm Conway, Sir Henry Miers, Sir Robert Witt and 
Dr, A E Cowley 

The terms of reference are as follows 

(1) To inquire into and report on the legal position, 
organisation, administration, acconunodution, the struc 
tural condition of the buildings, and general cost of 
the institutions eon taming the national collectioxis situ- 
ate in London and Edinburgh — ^namely, the British Mu 
seum and the Natural History Museum, the National 
Gallery and the National Gallery of British Art (Tate 
Gallery), the National Portrait Gallery, the Public Roc 
ord Olfloe, the Victoria and Albert Husoum, the Bethnal 
Green Museum, the Science Musoum, the Geological 
Museum, the Wallace Collection, the Royal Botanic Gar- 
dens, Kew, the London Museum, the Imperial War Mu- 
seum, the Royal Scottish Museum, the National Galleries, 
Scotland, the Scottish Museum of Antiquities and the 
National Library, Scotland, the Record Department of 
the Registry House, Edinburgh 

(2) To investigate the existing conditions of the 
various collections and their growth m former years and 
to report in the case of each institution what is likely 
to be the growth of its collections and what the con 
sequential increase m expenditure in the next fifty years 
if the present practice regulating acquisitions remain 
unaltered 

(3) To consider in what way, if any, expenditure may 
be limited without crippling the educational and general 
usefulness of the institutions, and in particular, having 
regard to the financial condition of the country, whether 

»« King Heniy VI,” I, 4, lOD. 
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it would be desirable to institute a more general system 
of admission fees 

(4) To inquire to what extent there is congestion m 
museums and gallenes and to report whether, if there 
be such congestion, it con be relieved in any other way 
than by extensive building and in particular whether 
improvement could be brought about by a redistribution 
of specimens between different state suppdl'ted institu* 
tions or by disposal of specimens which may be either 
of slight importance or in excess of requirements, by 
way of sale or of gift or loan to provincial museums 
and gallenes and to other authonties, and in this con 
nection to ascertain the practice followed in the case of 
the chief national collections abroad. 

(5) To consider whether it is desirable to effect any 
change in the existing practice of the British Museum 
with regard to its reception and preservation of pub 
lications under the provisions of the Copyright Acts 

(6) To consider whether the existing administrative 
responsibility for the various institutions is the most 
appropriate under modem conditions and whether it 
conduces to the moat advantageous distribution and 
display of the national treasures, and to report whether 
it would be desirable, while preserving certain defined 
powers to their trustees or directors, to place them all 
under some central authority or under different authori 
ties than those at present controlling them 

(7) To report whether the most suitable and scien 
tifie arrangement of specimens and their allocation to 
the most appropriate museum or gallery are in any 
way hampered by the terms of benefactors’ bequests, 
and, if so, whether it would be expedient to take steps 
with a view to a modification of the terms of such 
bequests 

(8) To make recommendations generally which may 
suggest themselves as pertinent in the light of the in 
formation obtained during the course of the inquiry 

EXCURSION OF THE ELECTROCHEMISTS 

The Amencan Electrochemical Society will board a 
fipecial tram at Chicago on September 4, traveling as 
far as Seattle and Vancouver and returning to Chi- 
cago on September 21 All tiie important electrolytic 
plants, research and university laboratories and power 
developments en route will be visited Stops will be 
made at the following towns Minneapolis, Butte, 
Anaconda, Wallace, Kellogg, Spokane, Seattle, Van- 
couver, Trail, Shelby, Great Falls and Keokuk 

America is leading the world in the production of 
electrolytic snne, electrolytic lead and electrolytic cop- 
per, and ample opportunities will be offered to sec the 
very latest production of the pure metals, starting 
from the mineral 

Power development m the Northwest has been pro- 
gressmg on a very elaborate scale, and the eloctro- 
chemists are interested m new centers for the estab- 
lishment of various electrolytic industries 

There will be three Bcientiffc sessions held en route, 
one at Minneapolis, another at Vancouver and a third 


at Keoknk The papers’ program metndes a wide 
diversity of subjeets, ranging from the eleetrodeposi- 
tion of mbber to thin film rectifiers. 

A Jaige number of members and guests have made 
reservations for the tnp The total cost, ineludmg 
berth and meals, starting from and retnniing to Ciu- 
eago, IS estmiated at $182 Further details are ob- 
tainable at the offices of the Amencan Electrochemical 
Society, Columbia University, New York City 

THE HERMATf FRASCH FOUNDATION FOR 
CHEMICAL RESEARCH 

Bt a decision of the Court of Appeals, a bequest of 
the residuary estate of Mrs Elizabeth Bice Frasch, 
widow of Herman Frasch, for manv years president 
of the Union Sulphur Company, which directed that 
the income of the gift of $1,000,000 was to be used for 
chemical research in the field ot agncultural chem- 
istry, iR upheld 

The will of Mrs Frasch left her residuary estate, 
received largely from her husband, who was a well- 
known chemist, to the United States Trust Company 
to establish the Herman Frasch Foundation for Chem- 
ical Research She directed that the income be paid 
to one or more incorporated institutions m the United 
States, to be selected by the trust company, after con- 
sulting with the Amencan Chemical Society, "npon 
condition that the said institution shall agree that the 
money so received shall be devoted to research in the 
field of agncultural chemistry with the object of at- 
taimng results which shall be of practical benefit to 
the agncultural development of the United States ” 

Mrs Frasch directed that the institution so selected 
should have the use of the funds for five years after 
her death, and that before the end of this period the 
trustee should request the Amencan Chemical Society 
to examine the work done by the institutions and re- 
port ^'whether in its opinion satisfactory progress has 
been made with the funds of the foundation toward 
tlie attainment of snch practical results.” If the so- 
ciety reported that satisfactory progress had not been 
made, payments would cease, and another institution 
would be selected to make nse of the income for five 
years, after which another inquiry would be made 

The bequest was contested on the ground that by 
the terms of the will the income might be used for 
private research which would deprive the gift of its 
charitable purpose Judge Lehman m his opinion 
said that although Mrs Frasch undoubtedly intended 
to create a trust *^for purposes which would advance 
the public welfare,” such intention “is not suffleient 
to give validity to a perpetual trust for Gio benefit of 
indefinite and uncertain persons” unless authorized by 
a law of 1893, now a section of the Personal Property 
Law of New York, based on the Statute of Elizabeth 
which applies to a gift for refigioos, educotionaly 
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charitable or benevoleat uses The coart pointed out 
that the statute does not provide for the legality ot 
bequests given for research work, but said 

Boseareh is the method used by modern umversities and 
scientific foundations to incrpase the sum of human knowl 
edge Besearch conducted for such purpose and by such 
institutioiiB is clearly ^ * educational ’ ’ and benevolent'' 
within the meaning of the statute Not every charitable, 
educational or bcmevolent use is enumerated lu the Statute 
of Elizabeth, although that statute was intended to limit 
the trusts for charitable uses, which might be enforced by 
a court of equity Conceptions of public charity, benevo 
lence and education change with passing generations 

ORGANIZATION OP THE ROCKEFELLER 
FOUNDATION 

Thk following are the memberM and officers of the 
Rockefeller Foundation for 1027 under a new plan 
of organisation 

hi embers John O Agar, John W Davis, David h 
EdsaU, Simon Flexncr, Raymond B Fosdick, Herbert B 
Hadlev, Charles E Hughes, Vernon Kellogg, John D 
Uockefeller, Jr , Wicklifle Bose, Julius Bosenwuld, Mar 
tin A Byerson, Frederick Strauss, George E Vincent, 
George U Whipple, William Allen White, Buy Lyman 
Wilbur 

Officers John D Rockefeller, Jr , Chairman of Board 
of Trustees, George £ Vincent, President, Edwin B 
Embree, Vice President m Now York office, Roger S 
Greene, Vice President m the Far East, Selskar M 
Gunn, Vice President in Europe, Frederick F Busselb 
M D , Director International Health Division , Bichurd 
M Pearce, MD, Director Division of Medical Eduen 
tion, Norma S Thompson, Secretary, Louie G Myers, 
Treasurer, George J Beal, Comptroller 

Executive Committee The President, Cliairman, John 
G Agar, Simon Flexnor, Raymond B Fosdick, Vernon 
Kellogg, Wii^hffe Bose, Frederick Strauss, Norma H 
Thompson, Secretary 

International Health Division The President, Clmir 
man, Simon Flexner, Vernon Kellogg, Wickliffe Bose, 
William Allen White 

Division of Medical Education The President, Chair 
man; David L Edsall, Frederick Strauss, George If 
Whipple, Ray Lyman Wilbur 

hHnance Committee. John D Rockefeller, Jr, Chair 
man, Raymond B. Fosdick, Frederick Strauss 

The Foundation holds regular meetings m Febru- 
ary and November The executive committee holds 
monthly meetings. 

SCIBNTIFtC NOTES AND NEWS 

Thb Osins Pnae for science amounting to $4,000, 
which m bestowed every five years by a committee 
representing five eoademias, has been aw^arded to Dr. 
Chartes Nicolle, director of the iPasteor Institute in 


Tunis, for hu researches on exanthematous typhus 
and recurrent fever and their mode of transmission 
by parasites; also for his researches on serotherapy 
in measles and scarlet fever, especially the injection 
of convalescents’ serum 

Tub Royal Societv of Edinburgh has elected as 
honorary British fellows Sir William Bragg, Sir 
David Bruco, Sir J B Fanner and Sir F G. Hop- 
kins Foreign honorary fellows have been elected as 
follows Niels Bohr, professor of physics, Univer- 
sity of Copenhagen, Jules Bordet, professor of bac- 
teriology, University of Brussels, Albert Einstein, 
professor of mathematical physics, University of 
Berlin, Hans Horst Meyer, ementus professor of 
pharmacology, University of Vienna, Johannes 
Schmidt, Carlsberg Laboratory, Copenhagen, and 
Richard Willstatter, professor of chemistry, Univer- 
sity of Munich 

Thb commission for a portrait of Sir Berkel0y 
Moymhan, president of the Royal College of Sur- 
geons, has been placed by the Moymhan Portrait 
Fund Committee with Mr Richard Jack, R A , who 
has also been given a commission for a replica 

Protbbsor Edward Skinkbr Kiuq, of the Harvard 
College Observatory, was granted the honorary deigree 
of doctor of science by Hamilton College, at its recent 
commencement exeroises 

Dr. Oi7V L Noybs, dean of the school of medicine 
and director of the University Hospitals, of the Um- 
versity of Missouri, was the guest of honor at a 
luncheon m Boston recently, given by the Umver- 
sity of Missouri men who are finishing their course 
in medicine m Harvard University 

Dr. Cassuts J Ebysbb, who has been connected 
with the mathematical department of Columbia Uni- 
versity since 1896, when he was awarded the degree 
of A M , since 1904 Adrain professor of mathematicB, 
has become professor ementus 

Professor J A MacWiluam has retired from 
the chair of physiology in the University of Aber- 
deen which he has filled for a penod of forty-one 
years. 

At a recent meeting of the British Institution of 
Electrical Engmeers, Mr. A. Page was elected presi- 
dent and Captain J M Donaldson, vice-president, to 
take office on September 30. 

Dr. K Nakauura, president of the Tokyo Higher 
Teclmioal School and for a number of yearn head of 
Its department of electncal engineering, was recently 
elected president of the Japanese Institute of Blec- 
tiical Engineers. 

Dr. Masojibo Nisuibe, of the laboratory for infee- 
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iiotis diseases of the Japan government^ and Dr Shoji 
Nishio, of the Keio University Medical School^ Japan, 
have received fellowships under the Rockefeller Foun- 
dation for the >ear 1927, and will pursue their studies 
in the United States 

W W Saroicakt, who has been secretary of the 
board of trustees of the California Academy of Sci- 
ences since 1013, has resigned m order that he may 
spend some years in Europe Miss Susie M. Peers, 
who has been secretary to the director of the museum 
of the academy since 1915, has been appointed secre- 
tary to the board 

Dr. RoQ£k C Wells, of the U S Geological Sur- 
vey, has accepted appointment as associate editor of 
the Washington Academy of Sciences to represent the 
Chemical Society 

G Berkard HelmriCh, who has been connected 
with the engineering faculty of the University of 
Oklahoma for the last ten years, has rejoined the De- 
troit Edison Company in the capacity of designing 
engineer 

E C LaRue, head of the Pasadena branch of the 
U S Geological Survey, has resigned after twenty- 
three years of service According to the technical 
journals, the reason assigned was that the govern- 
ment had prohibited him from advocating his opinions 
and beliefs with reference to the Colorado River Mr. 
LaRue is a recognized authonty on the Colorado 
River and its water problems and was called to Wash- 
mgton before the congressional committee investigat- 
ing the Colorado River following attacks on the 
Boulder Canyon project, which he styled as extrava- 
gant and not as practical as others which he outlined 

Dk Edward R Weidlein, director of the Mellon 
Institute of Industrial Research of the University of 
Pittsburgh and president of the American Institute 
of Chemical Engineers, will spend September and Oc- 
tober in visits to European educational institutions, 
research laboratories and chemical works 

Dr William H Etstek, professor of botany at 
Buckncll University, Lcwisbuig, Pa, is sailing on 
August 20 for Germany, where ho will spend twelve 
months as a iclloiv on the John Simon Guggenheim 
Memorial Foundation His address will be Pflanzen- 
phjsiologisches Institut der Umversil&t, Berlm- 
Dahlem, Germany 

Dr. David Fairchild, senior agricultural explorer 
of the U S Department of Agriculture, and bis asso- 
ciates, after a voyage to the Canaries and West Af- 
rica, including Senegal, Gambia, French Guinea, Gold 
Coast, Sierra Leone, Nigeria and Fernando Po, has 
returned to the United States on the motor yacht 
Otowana, by Mr Allison V Armour 


Ellsworth P. Killip, of the National Museum, 
has returned from a botanical tnp to the Eastern Cor- 
dillera of Colombia. The party, oonsistmg of Mr 
Killip and Albert C Smith, of New York, was sent 
by the National Museum, the New York Botanical 
Garden, the Gray Herbarium of Harvard University, 
and the Arnold Arboretum to obtain botanical epeci* 
mens in the htUe-known region between Bucaramanga 
and the Venezuelan border 

Dr. N. H Dartok, of the U S Geological Survey, 
has returned from Central Venezuela where he has 
been making geologic Teccmnaiasance surveys for an 
oil company dunng the past six months 

Da Frederick Starr, associate professor emeritus 
of anthropology at the University of Chicago, who 
has returned from Japan, gave on August 2 a lecture 
at the university on life m that archipelago 

Db. Aihiko Sata, formerly president of the Osaka 
Medical College in Japan, left m May for a lecture 
tour through Germany as exchange professor at the 
University of Berlin ; his lectures will be on immuniza- 
tion of tuberculosis 

A OOMUSMORATIOK m celebration of Lord Lister’a 
centenary was held in Edinburgh on July 20, at the 
tune of the meeting of the British Medical Associa- 
tion The Eari of Balfour presided and addressee 
were ddiivered by Sir William Watson Cheyne, Pro- 
fessor Tuffler, Pans; Professor Harvey Cushing, Har- 
vard University, and Professor John Stewart, Hali- 
fax, Nova Scotia. 

Caesar AnoueTiKE Grasselli, chairman of the 
board of the Grasselli Cbemieal Company, died on 
July 28, aged seventy-seven years 

Ralph Lusk, instructor m the department of 
geology at Harvard University, has died suddenly at 
the age of thirty years 

J. H Paabmakk, curator of the Davenport Acad- 
emy of Sciences (now the Davenport Public Museum) 
since 1902, died on July 14 He was bom September 
2, 1870, and received bis academic degrees from 
the State University of Iowa. 

Sir Habbt Johnstok, the well-known explorer, 
naturahst and author, died in London on July 81, 
aged sixty-Dine years. 

Propesbob A. Kobsbl, ementus professor of physi- 
ology in the University of Heidelberg and editor of 
tilie Zett$ehr%fi fUr fjikyaiologtaehe Chmte, who was 
Nobel laureate for physiology in 1910, died on July 6, 
aged seventy-three years. 

Db. Qvstav FaiTsoa, professor of anatomy and 
physidogy in the Umversity of Berlin, has nt 
the age of eighty-nine yemes 
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Db, Kabl BiXiDUS) EMutant of the zoolog:ioal insti- 
tute of the Univeisity of Heidelbeig, died on June 
36 Dr Baldufl published important oontnbutions 
eoneeming the histology and physiology of the brain 
and the function of the eyes in dragon-flies 

Popular Astronomy reports that Professor Vincenzo 
Cerulli, the Italian astronomer, vice-president of the 
International Astronomical Union and of the Astro- 
nomiscJie Gesellachaft, president of the Societa 
Astronomies Italians, honorary professor of astron- 
omy at the University of Rome, died suddenly on 
May 30, at Merate (near Milan), during the inaugural 
ceremony of the new observatory Professor Cerulli 
UBS bom at Teramo (Abruzzi) on April 20, 1859 

Civil service examinations are announced as fol- 
lows For vacancies m the Bureau of Chemistry and 
Soils, at a salary of $3,000 a year, applications to 
be received not later than August 9, for associate 
biochemist in the Bureau of Plant Industry, at a 
salary of $3,000 to $3,600, applications to be received 
by August 16, and for physicist m the Berkeley, 
Calif , office of the Bureau of Chemistry, at a salary 
of $3,800, applications to be received by August 31 

By the will of the late Charles Fuller Baker, dean 
of the College of Agriculture of the University of tlic 
Philippines, his zoological collection, comprising more 
than 50,000 specimens, has boon given to the Smith- 
sonian Institution, and collections of less extent to 
the universities of Berlin, London, Madrid, Paris, 
Moscow and Vienna 

The meeting of the International Congress ot 
Physicists will take place at Como, the birthplace of 
Allessandro Volta A special celebration in connec- 
tion with the meeting has been arranged for Sep- 
tember 8, 

The American Mathematical Society, the Mathe- 
matioal Association of America and the American 
Astronomical Society will hold their meetings at the 
University of Wisconsin during the week of Sep- 
tember 5 to 10. 

The Second National Symposium on General Or- 
ganic Chemistry will be held at Ohio State Univcr^ 
sity, Columbus, on December 29 and 31. The head- 
quarters will be at the Neil House. Suggestions 
fur the program should be sent to the secretary of 
the division of organic obemistry of the American 
Chemical Society, Professor Frank C Whitmore, 
Northwestern University, Evanston, Illinois 

The annual Paciflo Coast convention of the Amer- 
ican Inatitttte of Blectnoal Engineers will be held 
at Dd Monte, Calif*, from September 13 to 16 This 
IS one of the three annual national conventions of 


the institute The flrst day (Tuesday) will be given 
over to the registration and sessions of delegates from 
the vanouB student branches The student conference 
will be m charge of R W Sorensen, professor of 
electrical engineenng at the California Institute of 
Technology, Pasadena On Wednesday, Thursday 
and Friday mornings and Thursday afternoon there 
Will be technical sessions. On Wednesday evening 
President Ghorardi will preside over a general meeting 
to be addressed by Dr Hams J Ryan on *‘PhaseB 
of Future Electrical Development ’’ The banquet 
will be held Thursday evening Wednesday and 
Friday afternoons and Saturday will be open for 
recreation and trips 

An Institute of Cooperation, m which speakers of 
national prominence in the field of agricultural coop- 
eration will participate, is to bo held at Storrs, Conn , 
from August 16 to 19, under the auspices of the Con- 
necticut Agneultural College Dr E Q Nourse, for- 
merly protessor of agrioaltnral economics at Iowa 
State College and now chief of the agricultural divi- 
sion of the Institute of Economics, Washington, D« C , 
and Dr J T. Homer, of the Michigan Agricultural 
College, an authority on milk marketing, are sched- 
uled to address the institute J W Jonesy division of 
cooperative marketing, Bureau of Agneultural Eco- 
nomics of this department, will discuss tobacco mar- 
keting Professor A E Cance, of Massachusetts Agn- 
cultural College, Dr R B Corbett, of Rhode Islaud 
State College, and F* V Waugh, of the Massachusetts 
Bureau of Markets, are also on the program Though 
arranged primarily for directors, officers and man- 
agers of cooperatives, the institute is open to all who 
are interested In the cooperative marketing of farm 
products or the buying of farm supplies. 

Tlie British Medical Journal states that on the oc- 
casion of the centenary of the Faculty of Medicine of 
the Egyptian University, Cairo, the Egyptian govern- 
ment has decided to organize a medical congress m 
Cano, to deal especially with tropical medicine and 
hygiene The congress will take place in the winter 
of 1928, probably in November or December The 
constitution of the organization committee will shortly 
be announced officially It is understood that invita- 
tions Will be sent to universities and institutions par- 
tieularly interested in tropical medicine and hygiene 
and their branches 

A BILL has been passed by the Egyptian Parbament, 
aocordmg to which there will be created a Ministry of 
Public Health of tlie national government. Previously 
the anperviaion of public health work was under the, 
Ministry of the Interior The rapid growth of gov- 
ernment health work, particularly in the country die- 
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tncts, iuus made necessary the creation of the new 
executive department A minister has not as yet been 
named for the new position In creating the new 
ministry, parliament appropriated about $5,000,000 
to cover its budget during the fiscal year 1927-1028 

Construction of a special hospital for the School 
of Tropical Medicine at Porto Rico was begun on 
June 1 The hospital will occupy a site adjoining 
tliat of the laboratory building ot the school, and will 
contain forty-fi\c beds and an out-patient department 
The cost ot the building and equipment will be ap- 
proximately $1 30,000 

Tu£ Legislature of Hawaii has again appropriated 
the sum of fifteen thousand dollars for the work of 
the Pan-Pacific Union, this being the amount recom- 
mended by the Governor of the Territory and the 
usual appropnation made by the Hawaiian Legisla- 
ture Besides this about twenty thousand dollars a 
year is given annually by friends of the Pan-Pacific 
Union in Hawaii for its support, besides occasional 
appropriations from governments of Pacific countries 
Each country supports its own Pan-PaciAc organiza- 
tions and sends delegates to the conferences called by 
the Pan-Paciflc Union In June, 1928, there will be a 
Pan-Pacific Women’s Conference held in Honolulu 
In July, 1928, a second Pan-Pocific Commercial Con- 
ference in Los Angeles In July, 1928, a Pan-Pacific 
Medical Conference in Honolulu, with several smaller 
conferences of scientists os guests of the Pan-Pacifie 
Research Institution 

Thk Journal of the American Medical Association 
reports that about 135 scientific men and physicians 
attended the recent dedication, sponsored by the 
Zoological Society of San Diego, of the Zoological 
Hospital and Research Institute, San Diego, which 
is a gift of Miss Ellen C Senpps Physicians in- 
terested in research are invited to avail themselves 
oi its facilities, no charge being made except for 
material used or broken The building is located m 
a large zoological garden It will be a hospital for 
animals in the garden, and pathologic tissues from 
zoological gardens throughout the country will be 
collected for a study of animal diseases Physicians, 
research workers and students in biology will find 
here the necessary equipment for carrying on re- 
search There are eleven small laboratories, each 
equipped for special work, a roentgen-ray and dark- 
room, a library, general laboratory, technician’a lab- 
oratory offices and morgue and a photomicrographie 
outfit The plan is to afford collie professors and 
advanced students an opportunity to continue studies 
when in California, and to attract biologists interested 
in a\ian and mammalian research, as do some noted 
marine biologic stations Further information will 


be given on request to the hospital, Balboa Park, San 
Diego Dr Rawson J Pickard is chairman of the 
hospital and research committee, and H C Goodul, 
director of research and education 

For years “The Friends of our Native Landscape* 
have worked for the reservation of the Sayer Bog — a 
typical tamarack bog — and the only one of its kind 
in Illinois A number of bogs have been drained 
and destroyed, but there are still seven or coght left 
with an ineomplete flora For students and scientists 
of this region the Sayer Bog will be of great value, 
and as a bit of native landscape it is one of the out- 
standing monuments of its kind of this region 
Under the agreement with the present owners— the 
Pistakee Country Club — the bog is placed under the 
supervision of the Northwestern University with Dr. 
Waterman in charge The agreement further stipu- 
lates that the Pistakee Country Club will guard 
against trespassers and protect the bog fiom bemg 
drained by adjoining neighbors The owners agree 
that ID case they should desire to dispose of this 
property Northwestern University will be given the 
first chance to buy the bog at the original purchase 
price Visitors must obtain permission to visit the 
bog through the Northwestern University 

Accordinq to information received from Professor 
Subbotin, of the Tashkent Observatory, a new station 
for the continuous observation of latitude variations 
IS to be established at Kitab, in Turkestan, on the 
“International Parallel” (39® 8' North) In 1899, 
BIX stations were established on this parallel by inter- 
national cooperation Owing to the war and other 
causes, three of them have been discontinued, leaving 
only three in operation at the present time The new 
station at Kitab is about three hundred km* east 
of the former latitude station at Tcbardjui, and about 
300 km southwest of the observatory at Tashkent 
It will be under the charge of Professor Nefediev* 

In conbnuation of a program of soientiflc research 
in mining and metallurgy conducted jointly by the 
Carnegie Institute of Technology and the Pittsburgh 
Station of the U* 8 Bureau of Mines, eleven eoilege 
graduates have been appointed to research fellowships 
for the coming year Six of the appointees will con- 
duct their mvesbgations in the Add of metallurgy and 
five will study problems m mming and utilization of 
fuels Appointments to mmmg feilowships were as 
follows . Harry A Brown, B.S , chemical engineering, 
Lehigh University, Raymond C* Jdinson, B.S., chem- 
istry, Monmouth College, Harold M. Morris, AB, 
chemistry, Cornell College, Robert N Ponodc, BS„ 
chemistry, and Donald L. Reed, B S , obemied engi- 
neenng, University of Washington Appoiuttnents to 
metallurgical fellowships were* John M. Bynus, B.S*, 
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metallargical engineering, Ceee School of Applied 
Science, John F. Eckel, A.B , chemistry, University of 
Kansas; Hyman Freeman, BS, engineering chem- 
istry, Georgia School of Technology , Frank C Xorrm, 
B S , chemical engmeering, University of Illinois, and 
Harold £ White, £ M , mining and metallurgy, Le- 
high University The research fellows will begin their 
work on August 15 for a period of ton montlis. Two 
advisory boards, one composed of mining engmepis 
and operators, and the other of metallurgical engi- 
neers and steel executives, will assist m selecting the 
problems for study Each research fellow will con- 
duct his studies under the direction of a senior inves- 
tigator from the Bureau ot Mines At the completion 
of their studies they will be eligible to receive thf> 
degree of master of science from the Carnegie Insti- 
tute of Technology As m the past, reports of the in 
vestigations to bo made during the coming oollegi 
vear will be published m bulletin form for public 
distribution 


UNIVERSITY AND EDUCATIONAL 
NOTES 

By the will of Randolph McNutt, a furniture dealer 
of Buffalo, N y, Dartmouth College receives the 
residuary estate, valued at more than $750,000, to hi 
used for general educational purposes 

An annual appropriation of $10,000 for five years 
has been given to Pniiceton University by the Public 
Service Electric end Gas Company of New Jersey 
for the advance of “pure scientific research ” 

Tub Burma Oil Company has offered £100,000 to 
the new Rangoon University, India, for a college of 
mining and engineermg, to be associated with the 
name of the company 

Dr BaRNBTT Slrb, of the College of Agricultiuo 
of the University of Arkansas, has been promoted to 
a professorship and has been appointed head oi the 
department of agricultural chemistry 

Dr Jahes B KssmacKf of the department of bot- 
any of Purdue University Agneultural Experiment 
Station, has been appointed associate professor in the 
division of plant jmthology of the University of Cali- 
fornia, at tte expenment station at Davis, California 

Dr. Q. L, Clark, assistant professor of chermstrv 
m the chemical engineenng deportment of the Massa- 
chusetts Institute of Technology, will succeed Dr Q 
D. Beal next year at the University of Ilbnois, where 
ho has been appointed associate professor 

S F. Bibb, of the Univei'sity of North Dakota, has 
been appointed professor of mathematics at the Ar- 
mour Institiite of Teobnology 

Dm L na Bobob Dalt, lectnrer in experimental 
pbynology in the Welsh National School of Medicine 


of the University of Wales, Cardiff, has been ap- 
pointed to the chair of physiology in the University 
of Birmingham to succeed Professor E Waoe Carlier, 
who has retired 


DISCUSSION AND CORRESPONDENCE 

THE STACKABILITY OF TETRAKAI- 
DECAHEDRA 

In the issue of Scirmck for June 18, 1020, Fred- 
eric T Lewih, in a communication entitled “An Objec- 
tive Demonstration of the Shape of Cells in Masses/’ 
makes the following statement “Meanwhile Lord 
Kelvin had found that a fourteen-sided figure — a cube 
truncated by an octahedron^ — having six quadrilateral 
and eight hexagonal surfaces, solves the problem of 
dividing space without interstices into uniform bodies 
of minimal surface” 

In the issue of Sciekcl for September 3, 1026, 
John Millib, in a communication under the title, “The 
Shape of Cells in Masses/’ begins his paper with the 
above quotation from the article by Lewis MiUis 
continues as follows “The statement is a correct ex- 
pression of Lord Kelvin’s claim as set forth in the 
somewhat famous Baltimore lectures of several years 
ago But the claim is entirely wrong Having been 
myself perplexed by so dire<*t and confident an an- 
nouncement from such an eminent source, let me ask 
that a definite correction of a serums error be now 
made in order that others may be saved from being 
misled and perhaps from consequent mistakes The 
volume described, called the telrakaidecahedron, does 
not possess the properties as staled Equal volumes 
of this pattern will not fit together without voids, as 
a brief consideration of the dihedral angles or the 
angles between the faces and the relations of the faces 
or a practical tnal with models would at once have 
shown” 

Such a positive and detailed cnticism, pointing out 
the claimed “erroi^’ m Lord Kelvin’s equally positive 
statement, supported by Lewis, might have settled 
the matter, except that the writer took the suggestion 
made by Millis in the last sentence quoted above and 
eonsidered the dihedral angles and even construeted 
modeh as advised If one consider the cross-sectional 
plane through the center of the volume (passing the 
sectioning* plane perpendicularly through a face of 
the figure), the resulting section is a hexagon If 
we consider the angles in the hexagon we find that 
they are equal to the corresponding dihedral angles 
of the volume in question and are as follows. 

x''The edges of a regular oetahe^j^sre trisected 
Each vertex of the octahedron is thMHKff by a plane 
petamg through the points of triMJjHKdJaeent to the 
vertex. The resutting solid is tetrakatdeea- 

hedron. ' Qraustein 
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(1) between quadnlatenJ and hexagonal 

(2) between hexagonal and hexagonal 

(3) between hexagonal and quadrilateral 

(4) between quadrilateral and hexagonal 

(5) between hexagonal and hexagonal 

(6) between hexagonal and quadrilateral faces 

It will be seen further that there are two angles of 
type A (between hexagonal and hexagonal faces) 
and four angles of type B (between hexagonal and 
quadrilateral faces) and these angles of the polygon 
(a hexagon) sum up to 720 degrees It follows then 
that 

A + 2B=:300 degrees 

It must be evident that the volume is stackable if 
the dihedral angles around any and every lino at the 
intersection of planes can be shown to be three in 
number, one of which is of type A and two of which 
are of ty^e B Perhaps at this stage it would be 
well to heed Milhs’s advice and construct a model 
This can be rather easily done by paper-folding, or 
by taking a fairly stiff copper wire and a pair of 
pliers and weaving the desired pattern It is Hien 
quite easily shown that, when stacked, any line of 
intersection in the mass is at once the side of an 
equilateral quadrilateral and of two adjacent equi- 
lateral hexagons The dihedral angles are therefore 
one of type A (hexagon-hexagon) and two of type B 
( hexagon-quadnlateral ) . 

It should be pointed out that the octahedron should 
truncate the cube in such a way that equilateral hexa- 
gons result, te, all sides of quadnlaterals and 
hexagons are equal. If this is not done, the 1, 3, 5 
sides of a hexagon will not be the same length as the 
2, 4, 6 sides Experimentation will show that in 
stacking the volumes the 1, 3, 5 sides of a hexagon 
in one figure must coincide with the 2, 4, 6 tildes of 
a hexagon in a second figure, etc. Obviously, if they 
are of unequal length, this becomes an impossibility 
and therein may lie a meager basis for Min]s*8 error. 

There la no doubt that the figure mentioned by 
Lea IS IS stackable ‘ 

P L. K Gross 

BKFARTUBNT of CUEMISTBY, 

POUONA CklUiEQE 

>When the letter from Colonel MiUis was brought to 
the attention of Professor W C Qraustein, he wrote out 
a brief mathematical demonstration that Lord Kelvin was 
right, tetrakaidecahedrons are i^ace filling Meanwhile 
Colonel Milhs, quite independently, had arrived at the 
same conclu8to|^ The publication of their letters was 
not requested^^ft^rther treatment of the same subject 
may be found^^^e Bulletin of the Torrey Bot<mioa\ 
Club, 1927, Vol^^K 341-348 — Epitob. 


BARTHWOKMS AND LIGHT 

Ik a previous note printed in Scxrkgb I have men- 
tioned the effect that ordinary light, such as that 
emitted by a three-celled eleetnc flashhght, has on 
earthworms When such a light is thrown at close 
range on the anterior or pigmented portion of the 
worm’s body it usually causes instant withdrawal of 
the creature into its burrow. It seems quite possible 
that sensitivity to light in the earthworms is asso- 
ciated with this^ pigment, which is of a purplish hue 
and m sunlight glistens with iridescent color It 
occurs most densely on the anterior fourth of the 
body, which region quite obviously is most sensitive 
to light 

Recently I have expenmented with lights of various 
colors to determine the reaction of the worms (Lum- 
bneus terreairta Linn ), to them and was much inter- 
ested to discover that light transmitted through a red 
glass of the sort commonly used for photographic 
dark-room lamps had no visible effect on them, as 
apparently they did not perceive it A 40-watt elec- 
tric light bulb was used in the red lamp and even 
when this was brought within four inches of the 
worlns they continued undisturbed m their ordinary 
occupations of feeding and dragging vanous objects 
into their burrows. Quite a different reaction was 
caused by rays from the opposite end of the spectrum, 
as when a blue light of a dark shade was flashed 
upon them they withdrew rapidly to the earth. By 
use of a suitable red light it is possible to observe 
accurately the behavior of such worms, and I am 
publishing this information for the benefit of those 
investigafors who are interested in the problem of 
the origin of the sounds recently discovered to be 
emitted by earthworms. 

W R Waltok 

Wakkinotok, D C. 

RESPIRATION OF INSECTS 

Ik Sciekcb for May 6, 1927, appeared a note 
under the above title by D A MacKay The gen- 
eral conclusions drawn in this note would not seem 
to be warranted by the data presented, especially in 
view of the fact that contrary results have been re- 
ported previously ^ In reference to the idea that in 
the grasshopper air is alternately inhaled and ex- 
haled through all of the spiracles, the Btatement is 
made that Hhe same thing is probably true of all 
insects ” As a matter of fact in a number of species 
of insects (the blowfly, Dytisous and Cybister beetleB), 
in which the mechanics of respiration have been 
studied, certain spiracles have been shown to be in^ 
spiratory and others expiratory. 

t Lee, M. 0 , Jour, Srp Zool , 1925, XU, 125 
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The one ezpenmeut described by HacKay \ihich 
'would indicate that the thoracic spiracles serve 
equally well for inhalation and exhalation; does not 
seem to be conclusive In this the head and thorax 
of a grasshopper were placed under water and the 
abdomen left out The babbles of air which came 
from around the thorax may have escaped through 
the injured valve of a spiracle or may have been 
carried under the water adhering to the waxy chitui 
1 have made such tests repeatedly on grasshoppers, 
cockroaches, walking sticks and representatives of 
every other faimly of Orthoptera, and have never 
seen air pumped out of the thoracic spiracles oi 
normal animals Sometimes when the head and 
thorax of the insect are thrust under i^ater some air 
is held around the head and legs This an may 
collect as bubbles and float to the surface, and might 
seem to have come Irom the spiracles Also, li the 
spiraoular valves are held or torn open, air bubbles 
may escape at each contraction of the abdomen In 
such an expenment with the head and thorax sub' 
merged, the abdominal spiracles which normally open 
diinug the collapse and close during the expansion 
oi the abdomen, remain open continuously, evidently 
serving both for inspiration and expiration It ih 
true that an such a case the respiratory movements 
go on and complete asphyxia does not occur There 
IS, however, some evidence of partial anoxemia m 
the lessened imtability of the animal 
A few other data bearing on the question might 
be reviewed briefly The movements of the vuUes 
of the spiracles indicate clearly their actions in in- 
spiration and expiration The valves of the anterior 
four pairs of spiracles very plainly open during the 
inspiratory phase of the cycle (enlargement of the 
abdominal cavity) and close during the expiratory 
phase (collapse of the abdomen) The thin, meiD’ 
branous portions of the neck and thorax may be sc^n 
to bulge out during each expiration, and this does 
not occur if the valves of any thoracic spiracles bo 
held open. Farther, if the valves of the thoracic 
spiracles are held open while under water, air bub- 
bles escape at each contraction of the abdomen 
That the abdominal spiracles do not function nor- 
mally as inspiratory onfloes is indicated by the fact 
that with the abdomen submerged in water, bubbles 
of air appear over the spiracles and become notice- 
ably larger at each eontraotion of the abdomen 
The Bise of the babble is not noticeably decreased 
during the expansion of the abdomen, as must surely 
occur if the abdominal spiracles acted as inspiratory 
onfloes, 

Miltok 0 Lkb 


FUNDAMENTALISM IN PHARMACY 

PROvasBoa Grikr's letter in a recent issue of Sex- 
SKOK has acquainted the scientifle public with the 
change that has occurred m the management of Des 
Moines University The issue of The Gospel Witness 
(a publication m the interest of the American Baptist 
Bible Union) for July 21 contams an account of the 
investigation of the taculty of the department of 
pharmacy at the university as follows 

Two excellent gentlemen were in charge of the college, 
but the head was a Umtanau After meeting him wo 
were not surprised to learn that ho was rery popular with 
the students He is a delightful man, whom we all coveted 
for the Lord Jesus Christ, but, under the eircumstaneesi, 
it became necessary for the faculty to find a new head for 
the institution 

Hekuy Leffmakk 


QUOTATIONS 

EPIDEMIC ENCEPHALITIS IN ENGLAND 

The Minister of Health stated the other day, in a 
written answer to a question, that during the past 
five years nearly 5,000 persons have died in England 
and Wales of epidemic encephalitis, the so-called 
sleepy sickness During the same period 11,420 oases 
of the disease have been notifled, so that the melan- 
choly fact emeiges that nearly half of all those 
stnoken by epidemic encephalitis m this country 
have succumbed The fate of those who have escaped 
death was not referred to by Mr Neville Chamber- 
lain, but a long senes of researc'hes, extending over 
the known **history’' of the disease, suggests that re- 
covery, in the true meaning of that word, is the ex- 
ception rather than the rule Epidemic encephalitis 
leaves behind it, in the majonty of instances, damage 
to body or to brain of a more or less severe kind As 
is well known, it possesses the power of transforming 
character, and this transformation is nearly always 
from good to bad It possesses also the power of 
inducing that form of paralysis known as ‘Tarkin- 
Bonism ” So grave a malady merits, without doubt, 
the elose attention of the public, especially since it . 
semns to have become established in this eountryf 
The Minister of Health pointed out that there wmrd 
2,267 fresh notifications of epidemic encephalitiB ui 
1926, 2,635 fresh notifications m 1926, 5,039 fresh 
notifications ip 1924, 1,025 fresh notifications in 1023, 
and 454 fresh notifications in 1922 The epidemic 
wave, which reached its highest point in 1924, has 
therefore by no means subsided, though it has been 
reduced in magnitude 

It 18 a temptation in these ^leumstanees to urge 
that researeh work on the ongiiu aia4 
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means of transmission of this disease should be ex- 
tended In foct^ however, sug^tions of this kind 
are not hdpful, because a prolonged and special 
training is noeessar> before any scientiflc worker can 
address himself usefully to the study of epidemic 
encephalitis All those Mho possess the necessary 
qualifications ai^e at present engaged in one or other 
of the branches of research which have a bearing on 
the prevention, causation or treatment of the dis- 
ease The public has a duty to see that the work 
now being earned on is not hampered by any lack 
of resources, but beyond the discharge of that duty 
it can not properly intervene It can, however, and 
should, insist that the after-care of the victims of 
the disease shall be undertaken by those best quali- 
fied to conduct it Provision for the care of mental 
deficiency arising as a consequence of epidemic en- 
cephalitis 13 still woefully inadequate Moreo\er, the 
means are not always available to afford persons con- 
valescent from the disease the prolonged and careful 
attention which they require The London County 
Council deserves all praise for its effort to provide 
treatment of partially recovered cases, an effort which 
has already yielded valuable additions to the knowl- 
edge about the disease, but this isolated example of 
public spint IB not enough As Dr A P Tredgold, 
speaking on behalf of the People’s League of Health, 
pointed out to the Home Secretary two years ago, 
it IS an uxgent necessity to provide an institution 
where all child victims of epidemic encephalitis, whose 
minds have been unbalanced, may receive continuous 
and special treatment The same idea without doubt 
mformed the statement of the medical officer of 
Bnxton Prison in hia report for the year ended March 
31, 1925, that *S\e have had one or two post-encepha- 
litie delinquents who resemble congenital defectives 
in their mental charactenstics Those cases ^re, ap- 
parently, hopeless, and it is feared that their number 
will increase unless some method of cunng or pro- 
tecting against (the disease) is discovered ” — The 
London Tunes 


SCIENTIFIC BOOKS 

Neuzettltehe Bekampfung ttertaeher Schhdlinge By 
K. Escuxbich Berlin Julius Spnnger, 1927 

To Dr K Eschench, of the University of Munich, 
more than to any other individual is probably due the 
revival of interest in economic entomology in Ger- 
many and its present high standing Under the Car- 
negie grant, and while he still taught forest ento- 
mology at the well-known Forest School at Tharandt, 
he visited the Umted States m 1911 and made the 
studies described in his book ^^Die angewandte Ento- 
mologie in den Veretmgten Staaten ” On his retum 


to Gennany, he was instrumental m founding thn 
Gmxnan Society for Applied Entomology and vaa its 
firvt president His entomological work was lazgdy 
interrupted by the war, as he was brought into the 
medical service of the army, but on its conclusion he 
was transferred to the University of Munich and has 
been promoting actively the purposes of the new 
society and furthering the cause of eoonomic ento- 
mology m every possible way. 

He, with some of the other members of the society, 
started two admirable journals. He has written many 
papers and delivered many addresses but none of 
broader scope and more oonvmeingly phrased than the 
present one which was delivered before the eighty- 
ninth meeting of the great German Association of 
Naturalists and Physicians at Dusseldorf in Sep- 
tember, 1926, and which has been repnnted the 
present year from D%e NaturwtsBenschafL 

He gives the great war the credit of showing the 
German people, thrown practically entirely on their 
own productive resonroes, that crops are not gathered 
in proportion to what has been sown and cultivated, 
but to what has been left over by the insect pests 
This IS his own expression. Could it be more per- 
fectly putf 

As a forest entomologist, it is natural that his illus- 
trations should be drawn from the forest, but the gen- 
eralizations which he makes apply m many cases to 
other cultures While m America he became much in- 
terested m the subject of natural control, and he dwelt 
upon the features of this aspect of economic entomol- 
ogy m his book on his Amenean expenenees Nat- 
urally, as a skilled and broad forester, he thinks of 
the forest as an entity— -as a bioeoenosis — and con- 
siders philosophically the necessary mterrelations of 
the multitudinous organisms that constitute forest hfe 
He draws from these considerations the inevitable con- 
clusion that change of a mixed forest into a one-type 
forest can not fail to have a most disastrous effect 
upon certain of the very important elmnents of the 
forest’s existence, and in working this out he con- 
sideni especially the interrelations between the de- 
structive insects and their parasites, following out the 
idea that many of the moat important parasites of de- 
structive insects ore not specific to one host but have 
several hosts of differing food plants. Thus, the pres- 
ence of a certain variety of trees u necessary to insure 
the supply of some of the moet important parasites 
The reestablishment of mixed forests to r^laoe motio- 
oultores is therefore desirable. 

In the course of his address he brings out a number 
of very interesting pobts. Under the head of para* 
sites, hB suggests the desirability of keeping on hand 
large quantities of strongly polypbagous species 
which may be reared easily b large numbers. Be 



Axravn 0, 19^] 


acmmsM 


185 


diates that Haaae has been xeanng an egg-parasite of 
the genus Tridiogramma in Petn dishes, where it can 
readily be sacored in very large numbers It may be 
mentioned meidentally that the same idea has occurred 
to American woricers and that insects of the same 
genus are now being reared in this way in California 
for use against the oodlmg moth, especially in the 
walnut groves He treats of the control of insects by 
diseases, and mentions good results obtained by 
Schwangart with fungi that destroy the larvae of 
CochyliB. He also treats of resistant plants and of 
the desirable qualities pf msecticides m general. It is 
interesting to note that, oven before the war, a Ger- 
man forest warden named Zimmerman obtamod a 
patent m Germany on the process of combating in- 
sects by means of airplanes, a method which has been 
developed m this country since the war and which is 
entenng into a promising commercial phase 
The address closes with a strong plea to lus audi- 
ence, which he stated comprised the largest forum ol 
German scientists, to turn their attention toward ap- 
plied entomology and to assist in manifold wa>8 m 
the work against injurious insects 
It IB a strong paper and quite worthy of Eseherich 
He roaliaea that the insect problem is a world prob- 
lem, and IS trying to prove this to the scientific men of 
Germany 

L 0 Howaud 


PALEONTOLOGICAL AND GEOLOG- 
ICAL INVESTIGATIONS IN THE 
JOHN DAY REGION OF 
EASTERN OREGON 

A cooRDiNATSO program of research, rather unique 
in the range and the detailed nature of the studies 
included m it, is being conducted m the John Day 
region of eastern Oregon Through investigations in 
\ertebrste and invertebrate paleontology, paleobotany 
and physical geology, an attempt is being made to 
construct as completely as possible the history of the 
development of animal and plant life and of geologic 
and elunatic changes in this part of the northwest 
m the later eras of geologic tune. 

President John C. Memam, of the Carnegie Insti- 
tution of Washington, ia both directmg the project 
and participatmg actively in the field and laboratory 
mvestigations. The studies are an extension of re- 
soarehes initiated m this region by Dr. Mernam more 
than twenty-five years ago. The program » being 
prosecuted under the auspioes of the Carnegie Insti- 
tution of WaAington, other mstitutions which have 
been ooopemtiitg are the Univeriity of California, 
the tJnivflrsity of Oregon and the California Insbtute 
of Teehnology. 


Mammalian fossil remains in important quantihea 
have been eoliected in the John Day Basin from three 
formations, of Ohgooene, Miocene and Pliocene age 
In the thirty-five years beginmng in the late sixties 
quite large collections were made and studied by 
Condon, Marsh, Cope, Scott, Mernam and Sinclair 
In the last quarter-century many others have oon- 
tnbuted to our knowledge of these faunas, largely 
through study of matenals gathered in the field dur- 
ing the earlier penod As part of the present pro- 
gram of research notable additions have been made 
to the fossil material tbrongb further eollectuig; 
these furnish an adequate basis for a revision of the 
faunas from the John Day formation and for a better 
onderstandmg of the mammalian assemblages from 
the Miocene and the Pliocene Rattlesnake deposits. 
These faunas are being studied by Dr. Memam and 
by Dr. Chester Stock of the Cahforma Institute of 
Technology, and several preliminary reports are 
either in preparation or have already appeared In 
addition to indicating the age and correlation of the 
formations and aiding m determining the climatic and 
topographic conditions under which the rocks were 
deposited, these rather large oolleetions give a vivid 
picture of the animal life which existed m this region 
during certain penods of the Cenosoic era. 

The paleobotany of the region is being investigated 
by Dr R W. Chaney, research associate of the 
Carnegie Institution Large collections of fossil 
plants have been made and studied, representing the 
forests and smaller associated plant life of Clamo, 
John Day, and Meseall tune. Results already pub- 
lished contribute to the taxonomy of Teirtiary fossil 
plants, and the ecology of the floras Important in- 
terpretations of the fossil plant assemblages have 
been made on the basis of the ecologic relationships 
of eertam modem floras Significant facts regarding 
the age and the climatic and other conditions of de- 
position of the formations which contain them have 
been brought to light 

The invertebrate paleontology of eastern Oregon, 
especially of the older horizons lying beneath the 
Tertiary continental deposits, is being studied by Dr. 
£. L. Packard, of the University of Oregon, who has 
seonrod excellent eollectiona of eephalopods and other 
marine invertebrates Numerous new forms have been 
recognized m these fannas, and are being described. 
The last invasion of the sea into eastern Oregon 
oceurred apparently m Chioo Cretaoeoua tune, and 
Dr. Packard is attempting to ascertain from these 
isolated strata^the only Pacific Cretaceous exposed 
east of the Cascades— somethmg of the position of 
the CrMaoeous shorelineB and the topograpliy and 
climate of the adjacent land m asses Pre-Cretaoeoudj 
honsons bearing faunas probably not recognized 
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tofore in eastern Oi^n have also been duoovered 
and are being stodied 

Dr Mernam published an excellent summary of 
the physical geology of the John Day region in 1901 
No detailed mapping of the geology had been done, 
however, before the present program wi^ initiated 
The region is a key area for the whole northern 
Great Basm Provmee m that a larger number of post- 
Jurassio formations is exposed here than at any other 
locality In no other district are the great Columbia 
lava fields dissected so as to expose earlier Tertiary 
formations so extensively 

To facilitate geologic mapping the U S Geological 
Survey, under a cooperative arrangement with the 
Carnegie Institution, has made topographic maps of 
two areas the Mitchell Quadrangle of about 750 
square miles, and the Picture Gorge Special Quad- 
rangle of about 56 square miles (on large scale) 
The writer has finished the geologic mapping of the 
latter area and has nearly completed the Mitchell 
Quadrangle The areal and stmetural studies are as 
detailed as the scales of the two maps penmt 

The formations exposed are a pre-Cretaceous 
crystalline complex, Chico, upper Cretaceous, Clamo, 
Eocene or OUgocene; John Day, upper Ohgocene, 
Columbia lavas, middle or upper Miocene, Mascall, 
middle or upper Miocene, and Rattlesnake, Pliocene 
All the contacts excepting the Columbia lava-Maseall 
and perhaps the Clamo-John Day are very striking 
nonconformities Both an exceedu^^ly eventful geo- 
logic history and a very mtereeting senes of gemor- 
phiG changes are evidenced by the results of the 


mapping 

The mvestigations m all phases of the John Day 
program are being continued during the summer of 
1927. 


JOHJf P Buwalda 
California Institute or Technoloqt, 

Pasadena, GAuroBNiA 


SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 

THE STUDY OF RHIZOPUS IN THE GEN- 
ERAL COURSE OF BOTANY 

In many botanical laboratory courses it is the cus- 
tom to study bread mold as a mass of hyphae cover- 
ing bread or some other medium and to mount some 
of the mycelial mass on a glass slide, teasing it out 
for further observation of the vegetative structure 
This method has seemed unsatisfactory, and 1 wish to 
suggest another method which has been used with 
success in the oourse in general botany at Macalester 
College. 

two glass slides (5 cm x II cm.) are 


placed several layers of filter-paper of the same sise 
as the glass slides, the mtenor portions of which have 
been cut out so as to form a border of filter paper 
about one centimeter wide A small piece (2 or 8 cn. 
mm ) of the moist bread on which the culture is 
growing IS placed between the glass slides in the 
center of the band of filter-paper. The slides are 
then tied together with thread, the filter-paper mois- 
tened by dipping the edges of the slides in water 
and the whole Inount placed under a bell-jar In 
about two or three days the stolouifers will extend 
outward in various directions from the moist bread, 
and wherever they come m contact wntb the glass 
surface rhisoid-like hyphae and sporangiophores are 
produced This may now be studied either with the 
compound microscope or with the binocular micro- 
scope 

This enables the student to trace the stolonifers 
with ease from their origin to their attachments to 
the glass and to study the sporangiophores and 
rhizoid-hke hyphae in their natural positions with- 
out any disturbance of the hyphae or any danger of 
their drying during the study 

The above described damp chamber is practically 
the same as that used by Dr B E Jeffs m bis 
studies of root hair dongation and desenbed in the 
American Journal of Botanif 12 577-666, 1925 

W J HtUlUCL 

Macalester College, 

St Paul, Minn 


SPECIAL ARTICLES 

THE VARIABILITY OF LONG DIFFRACTION 
SPACINGS IN PARAFFIN WAXES 

So much interest is being manifested in the poly- 
morphism of long chain compounds, particularly the 
fatty acids (Piper, Malkin and Austin, J. Ch^m 8oe 
1926, 2310; deBoer, Nature, 119, 50, 635 (1927); 
Thibaud, Compt rend 184, 24, 96 (1927), Mdller, 
Proo Boy* Boc 114-A, 5^ (1927), that it seems 
advisable to report the results of some X-ray ezpen- 
xnents with ordinary camznercial paraffin waxes. 
Only one mention of X-ray studies of these complex; 
mixtures of many hydrocarbons has been made, that 
of Piper, Brown and Dyment (J. Chem Boe* 127, 
2194 (1025) who found that the lines of the 
hydrocarbon appeared alone for a paraffin wax sJ* 
though this fraction furmshed only 16 per eent of 
the mixture and other members as high os were 
probably presmit 

In the present investigation samples were preporsd 
fn»n waxes melting at 135, ISO, 125 and 120* 
by solidifying on glass plates and pbotograpbiOg 
on oscillating speetrograph vdth eopper Ka mqsl 
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Solidification took jfiaec under identical conditions, 
mnce eoolmg from above the melting points to just 
below occupied 30 minutes Remarkably sharp lines 
for 3 orders only were obtained corresponding to 
euxgle long spaoutgs, besides the ''side spacing’’ linos 
These were all measured with greatest care and 
checked against photometric curves The results are 
as follows 


Wax No O atoms Sidemacitigs 

m p di indicated d, dg d 4 


185«F 

39 42A U 

29 0 

4 24A.U 

3 73A.U 

2 56AU 

130® 

38 58 

28 5 

417 

3 73 

2 51 

185® 

35 22 

26 0 

444 

3 88 

244 

ISO® 

34 38 

25 0 

4 23 

3 93 

2 33 


Particular care was taken in the measurement of 
the side spacings in order to discover any possible 
regularity in the slight variations running parallel 
with the change in the principal spacing Those 
were further studied with pinhole diagrams and 
molybdenum Ka radiation There is apparently no 
such regularity 

Some experiments demonstrated that the rate of 
cooling of the liquid wax film was a determining 
factor in the spacings The 135’’ wax was studied 
further in this respect with the following results 


Coolmg 

d, 

d. 

d. 

d. 

Instantaneoua. SO 64A.U 

412AU 

382Air 

2 58 Air 

2 min 

37 84 

416 

3 82 

2 60 

10 min . -- 

38 24 

4 21 

3 86 

2 63 

30 min. „ 

39 42 

4 24 

3 73 

2 50 

00 mm . 

40 20 

413 

8 82 

2 60 


It is evident that the longer the time given the 
molecules for orientation the greater the spacing for 
the same wax. 

The presence of addition agrnits in small amounts 
also affects the spacings, when the solidification con- 
ditions are kept constant, as shown by the following 
results on 136^ wax with cooling during 10 minutes 


Wax alone — . 8824 ATJ, 



+ 1 

per cent. a*na|Atliylainine ^ 

88 315 

*4 

+ 1 

44 

“ diphenyl oxide 

« 39 75 

44 

+ 0A 

44 

" indigo « 

40 70 

it 

+ 1 

it 

•• Pb olMto . .. _ 

_ 37.5 


It is interesting to note that the txandueenny of 
the films measured with a Mardn polarizing photom- 
eter varied directly with the spaomgs, a property 
of practical importance in the manufacture of trans- 
parent waxed paper The single exception is the 
wax containing soap Lead oleate itsdf has a spac- 
ing of 875 A U and when added to paraffin wax, 
oven in so small amount as 1 per cent, seems to 
impress its own spacing upon the layers It is still 
a matter of astonishment, not only that the principal 
spacing of a paraffin wax may be varied within 
limits almost at will, but also that these mixtures 
of as many as 38 hydrocarbons with widely differing 
molecular lengths form equidistant parallel diffract- 
ing layers at all The explanation of the variability 
of the long spacing for the same wax is complicated 
by the fact that under different conditions different 
molecular lengths in the mixture predominate and 
also varying tilts of the molecuies to the diffracting 
layers are possible 

Gborob L. CiaORk 

KASSAOHtIBBTTS INSTITUTZ OV TBCHNOLOOV, 

CAMBoaiQB, Mass 

CROPS NATURALLY INFECTBD WITH 
SUGAR BEET CURLY-TOP 

CuxLT-TOP of sugar beets, transmitted by the beet 
leafhopper (Eutettuc tenella Baker), has caused enor- 
mous losses to farmers and beet-sugar oompamas in 
tiie western part of the United States In California 
and other western states many beet-sugar factories 
have been dismantled and moved out of the state, 
while other mills have been dosed permanentiy or 
have remained idle dnnng diaaatxous outbreaks of 
the disease Unless efficient parasites of the beet 
leafhopper can be imported and established or a beet 
resistant to curly-top can be developed, the industry 
in many localities of the western part of the United 
States will pensh. 

In years when a severe outbreak of sugar-beet 
curly-top occurs, other crops are senously damaged 
by the same disease. Duniig the outbreak of the 
b^ leafhopper m 1919 in California, oantalonpes 
were a failure in the San Joaquin Valley Dnnng 
the past two years cantaloupes have been demon- 
strated to be naturally infected with curiy-top in the 
Salmas Valley, and the symptoms resembled those 
observed in the San Joaquin Valley in 1919 Spinach 
was also found to be naturally infeeted m 1919, and 
in many localities m later years 

A simple method was adopted in testing plants to 
determine whether they had been naturally inteoted*^ 
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IiMfhoppen which hid been uon-mfectivd for many 
generations were fed on stnnted diseased plants re- 
moved from the field and were then transferred to 
sugar beets If the beet developed cnrly-top it was 
evident that the onginal plants had been naturally 
infected with the disease Cross inoculations with 
non-infechve insects fed on healthy crops^ or weeds 
g rown from seeds or apparently healthy crops or 
weeds removed from the field failed to transmit the 
disease. 

During the outbreak of the beet leafhopper in 
Idaho in 1924, a disastrous epidemic disease of beans 
oconrred m Twin Falls County Carsner^ came to 
the conclusion on circumstantial evidence that the 
beet leafhopper may have transmitted cuily-top to 
beans, although be did not see the disease in the field 
I have demonstrated by the method desenbed above, 
that a large number of field and garden beans grow- 
ing in California are naturally infected with, and 
susceptible to curly-top 

During the outbreak of the beet leafhopper in 
California in 1925, squashes and pumpkins were also 
proved to be naturally infected with curly-top In 
1926, McKay and Dykstra,* of the Oregon Agncnl- 
tnral Experiment Station, found curly-top of squash 
occurring aeverdy in many plaeee in Oregon, Wash- 
ington and Idaho, resulting in a general failure of 
squash m the northwest 

It has been known for a long tune in California 
that enrly-top of sugar beets and western ydlow 
blight of tomatoes show some corrdations In 1919 
and 1925, curly-top destroyed most of the late plant- 
ings of sugar beets and senously reduced the tonnage 
of early plantings in the San Joaquin and Sacra- 
mento VsJleys, and interior regions of the Salmas 
Valley; in the same years western yellow blight of 
tomatoes destroyed most of the crop m the same val- 
leys Both diseases are subject to regional varia- 
tions, being more severe in the natural breeding areas 
of the beat leafhopper in the San Joaquin and Salinas 
Valievs than in the coastal regions 
Dunng 1925 and 1926, non-infective beet leafhop- 
pers after feeding on tomato plants affected with 
western yellow blight transmitted curly-top to sugar 
beets Curly-top was also transmitted from tomatoes 
showing symptoms only of mosaic, this transmission 
to beets demonstrated that the tomatoes were also 
naturally infected with the causal agent of euily-top 
Recently McKay and Dykstra* came to the con- 
duBion on the basis of circumstantial evidence that 
western yellow blight of tomatoes is eaueed by the 
vims of sugar beet curly-top They state that typi- 

1 Jour Agr Sn , 33 345-348, 1928 
^ Phytopath, 17 39,1927 
iPhytopath , 17 48-49, 1927 


eal symptoms of western yellow bbght developed la 
the greenhouse by mfeeting tomatoes by means of 
the beet leafhopper. 

The following crops have been found to be naturally 
infected with curly-top in Cahforma 

CUKNOFODUCEAX, QOOSEFOOT OR 

Saltbush Family 
Sugar Beet (Bets vvlgano) 

Beta 

Mangel Wnrzel or Stock Beets (B imtgaT%8) Giant 
Fellow, Golden Tankard, Half Sugar, Mammoth Long 
Bed, Bed Eckendorf, Yellow Eekondorf and Sludstrup 
Garden, Table or Bed Beets (B vulgarte) 

Swiss Chard (B vulgar%$ ou*Ia) 

Spinach {Sptnaow oteraoea) Bloomsdale Savoy 

Lequmikosae, Pea Family 
Field and Garden Beans. Bountiful, Cranbeny, Ken- 
tucky Wonder, Long Bed Kidney, Small White, String 
leie Green Pod, White Seeded Kentucky Wonder (Phase 
Oku vulgans), Baby Lima or Henderson Bush (P In 
nattts) and Blackeye (Vtgna stnsnsis) 

Alfalfa (Medioago eat%va) * Hairy Peruvian 

CUOURBITACEAX, GOUBD FAMILY 
Pumpkins and Squashes White Scallop, Summer 
Crookneck, Debeata (Cuowrbita pepo) Chicago Warted 
Hubbard (C mtunma) Wmter Orookneck and Banana 
(C* moeehata) 

Watermelon (Citndlue vulgana) * Elondyke and 
Exeell 

Caenmber (CtiouffMS eativw) Early Fortune, Long 
Green and a variety either CMiicago Pickle or Long Green 
Muskmelon (C melo ret%euiatus) Green Kutmeg, Pol 
locik and Tip Top 

Cantaloupe (C melo canMupensie ) : Salmon Tint. 

SOLAKACRAK, KXOBTBHADK FAMILY 
Potato (Solamm iuheroeim) * Unknown variety 
Tomatoes (LyeoperHoon escMlonttm) (Oorly-top was 
tranamitted to sugar beets from tomatoes affected with 
western yellow bhgbt and mosaie) 

Peppers. Anaheim Chili (CapeUmm fmUteena), Pa 
prilca (C. annuum); Pimento (C. anmium, C. awnmm 
pgr/eeto) and Mexican ChiU (C fruteecene)* 

CkVOirBRAR, MU0TABO FAMILY, CRCCiraRB 
Horse-radish (Artnoraeia rwtioaeia). 

Radish (Baphanw saHvitf) . Variety questionable, prob- 
ably Bed Globe. 

Garden Cabbage (Braeeioa oleraoea oapiMa). Un- 
known variety. 

Turnip (B. rapa) i Purple Top Globe. 

UMSELunoux, PABaLKY Famxlt 
Plain Parsley (Petroeelmm hertenee). 

Hemky H. P. Ssvimrir 
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PHYSICAL INDETERMINISM AND 
VITAL ACTION 

Boiekcb and philosophy, but ospeoislly aeienee, 
hare found great difficulty in reconciling the apparent 
indeterminism of many vital manifestations, particu- 
larly voluntary action, with the strict determinism of 
physical soienee The traditional problem of freedom, 
with all its vast implications, is the classical expres- 
sion of this difficulty. One oharaeteinstio aspect of 
this problem seems peeuhariy signifleant, especially 
when considered in relation to the present state of 
discussion on the foundations of physical science* 
This IS the qualified nature of freedom as expressed 
m external action , there is always a large element of 
restnetion or external determination. No one has 
claimed that vital indetermination is complete, al- 
though Bergson speaks of the bving organism as 
exhibiting a maximum of indetermination ^ To take 
a simple illustration the evidence for levitation is 
doubtful, even its most accomplished exponent would 
hesitate to launch hunself from the edge of a cliff, 
however firmly he might be convinced of the freedom 
and efficacy of his own will And be would continue 
to rely daily on the mechanical dependability and 
physically determined regularity of his own bodily 
organism I allude to this ineonsisteney with no 
merely satirical intention, but simply m order to 
define as clearly as possible a crucial aspect of the 
problem It is undeniable that the organism is sub- 
;)ect to rigid physical determination m a large part 
of its activities, it semns equally undeniable that it 
IS free in others, the diffioulty is to decide where 
detenmnism ends and indeterminism begins. Intui- 
tion gives an overwhelmmg impreamon of freedom in 
voluntary action. Yet analysis, m tracing down the 
sources of such action, seems ^ways to reinstate de- 
terminism; it shows the will to be motivated, motives 
have their natural origins, actions not consciously 
motivated either are habitual and referable to past 
motivaboD, or are instinotive and determined by hered- 
ity. In either case we seem to have a meobaiustic 
determination. Physiology finds m the organism a 
nexus of pbysieo-cbemical determination differing 
from that in non-living nature only m its complexity , 
in fact the organism can be shown to depend for its 
survival on the constancy and stability of its proc- 

^**OveatlVc Evolurion/' English trsnslatioB, CHmpter 
2; ef* 94., p. 183. 
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eases, on their atriet physical determination 
Although voluntary action effects mechanical change 
and seems free, the ‘^energy balance-sheet’’ of a man 
shoHB no conflict with the law of conservation, indi- 
cating that there is no creation of energy within the 
organism It might be held that the will can direct 
energy even if unable to create it, but since by New 
ton’s first law force is required to change the direc- 
tion of a motion as well as to initiate it, wo must 
conclude that a system unable to create energy would 
be equally unable to direct it arbitrarily Classical 
physics thus seems definitely incompatible with the 
idea of freedom, accordingly scientific men — and 
somewhat eunously biologists in larger proportion 
than physicists — ^have commonly regarded freedom 
as a delusion In so doing they may have created 
more difficulties than they have resolved, eertainlv 
the inner conviction of freedom has not been abolished 
in the minds of most thinking men But if wo accept 
freedom as a fact, we are bound to consider whether 
at least a certain measure of physical indeterminism 
may not also he a fact 8ucb a residue of indeter- 
minism, if it could be shown to exist, would conceiv- 
ably explain the indeterminism or inner freedom seen 
in voluntary action, the evidence for its existence 
thus becomes a matter of great biological and philo- 
sophical interest 

When we inquire into the special physical peculi- 
anties of living as distinguished from non-living 
systems we are struck by the fact that in the former 
the determining and controlling events are in variably 
on an extremely small scAle^* The microscope is the 
chief instrument of biological investigation In this 
respect biological phenomena are at the opposite pole 
from astronomic4il phenomena In the latter the pos- 
sibility of exact prediction attains its maximum, in 
vital phenomena, on the other hand, prediction is 
possible only iiiithm certain limits, variability seems 
inherent, indeed in the highest manifestations of life 
prediction is not possible at all It is especially such 
manifestations that we call “free.” Such considera- 
tions suggest the question do events cease to be 
predictable and become free when tbeir spatio- 
temporal scale becomes sufficiently small f At least 
we must regard it not as a coincideiioe but as highly 
significant that the only region where physical science 
gives evidence of expenmental mdetenuination, te, 
of externally uncontrolled or individual action, is in 
the field of ultramicrosoopic phenomena At present 
quantum phenomena are the subject of debate as to 
the universality of the rule of unequivocal physical 

small relatively to the scale of human sense- 
perception and adjuitmenti 


determination ■ Even on the relatively large scale of 
Brownian movement any single configuration of s 
group of particles is as possible as any other, although 
the different configurations differ in probability In 
other words, a given special configuration or fproup- 
ing is determined by conditions of probabUitv rather 
than by definitely assignable phvfueal causation It 
is well known that Maxwell and Boltzmann have 
ascnbed a purely statistical significance to the second 
law of thermodynamics, and Svedberg’s oliservations 
oil Brownian movement, confirming the theorebeal 
deductions of Emstem and Smoluehowski, have shown 
experimentally that within a sufficientlv small space 
and time the second law does not necessarily hold * 
It follows that the regularity of macroscopic phe- 
nomena, in which determinism is for all practical 
purposes complete and trustworthy, is in realitv n 
statistical rcgulanty * We are not justified in ascrib- 
ing a similar regularity to singlo events in the ultra- 
microscopic field To a given macroscopic arrange- 
ment or condition any one of an infinite number of 
detailed microscopic configurations maj correspond 
Our microseopie picture of the world is not complete, 
but it already seems clear that many of the physical 
laws with which we are familiar in the realm of 
macroscopic phenomena cease to apply on the scale 
where events are determined by quantum relations or 
by the “chance” fluctuations of molecular movement 
Ultramicroscopic phenomena thus give evidence of 
an ultimate indetermination (defining determinabon 
in the usual physical sense of quantitative specifica- 
tion of conditions), » c , of control by individual action 
rather than by statistical or mass action ” The laws 
relating to such action — assuming such laus to exist 
— are as yet imperfectly known, but th^ are cer- 
tainly entirely different from phyaical laws as hitherto 
understood 

Direct evidence of physical indetenmnation or free- 
dom 18 thus to be sought primarily in the behamor 
of individual particles in the ultramicroscopic field; 
derivatively, however, we may expect to find it in 
processes of a larger scale, provided these processes 
are m some way controlled by the ultramicTosecvpic 
events Now vital processes appear to be prooespes 

*Cf T Jordan ^^Philosophleal Foundations of ^uan 
turn Theory,” Mature, 1927, vol 119, p 566 
«C/ T Svedberg ^Colloid Ohemletry,” New York, 
1924, pp 118 eeq ”It is obviofos that In mieroicopte 
systems fluctuations of entropy occur” (p 120)« 

«6ee the recent interesting book of Professor C E 
Guye, ” Physicochemical Evolution,” New YoA, X926 
^Cf T Q, Donnatts ^Concerning tiie Applloatiott of 
Theinodynaiides to the Phenomena of Life,” Joum 
JPhpeiotoffp, 1926, Vol, 8, |iu 685- also MoMtUt, 
1918, vol 24 (2), p. 281. 
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of just this kind. Living systema are peeabax among 
the lyetemB of nature in that their oharactenstic be- 
havior ifl determined primarily by mtemal aetmtiee 
of a mieroBCopic or ultramieroseopiG kind, aa a rule 
it ifl only seeottdanly, aa a result of the oharactenstic 
‘^imtabilily” of living matter, that events in the ex- 
ternal world affect the vital prooesses This peculiar- 
ity IS an incident of the special type of physico-cheni- 
loal constitution charactenstic of living protoplasm 
Without attempting to charactenze the protoplasmic 
system completely, 1 would here call particular atten- 
tion to certain features which are especially rdevant 
to the present discussion Both the structure and the 
Hctivity of the system are expressions of its specifle 
( hemical activity or metabolism, i e , of the continual 
chemical interaction of its oon(iponent molecules, the 
synthetic production of new and complex eompounds 
IS an especially characteristic feature This com- 
plexity (ay, of proteins) is itself important, because 
il implies large molecular weights, and the element 
of indetermination, in the above-defined sense, is 
greater (for a given mass of material) when the 
molecules are large than when they are small, sinec 
they are then fewer in number and there is lees 
chance (m the statistical sense) of an individual 
action being rendered ineffective as a consequence of 
the law of laige numbers Individual molecular 
action may thus become an important factor in the 
determination of prooesses in the system * This, put 
briefly, appears to be the essential difference between 
a living organism, considered as a purely physico- 
< hemical system, and a machine of the usual macro- 
scopic construction. 

With regard to the general nature of the conditions 
dctemuAing the special activities of the two types of 
Kv&tem, the essential contrast is that between an 
mner or ultramicroscopio determination of action 
and an external or mechanistic determination The 
ultimate living umts (biophores, genes or other 
physiological units) are eharaotensticolly minute, of 
dimensions corresponding to those in which the range 
of Brownian movement may be of decisive importance 
in the momentary bdiavior of the system. It is thus 
cunceivable that under certain circumstances a single 
localised extrema oscillation, determined by conditions 
that can only be described as individual, may form 
the occasion of a ohangcy t.e,, may initiate a process, 
^bich will determine the activity of the whole system 

How is it possible that an event on such a minute 
scale can affect the total activity of a system of 
mieroscopio or even of maeroseopic dimensions, such 
AS a od or a ]«if«r oigamsmf Are not the chances 

* Of, the eidcnlatloii In Donnan^s recent fiaper, loc. e»t. 

( 1626 ). 


that its effect will be internally compensated by 
similar oppositely directed effects the same as m any 
non-living system t To understand the conditions we 
must recall what is implied in the general property of 
%rniabtl%iy, universally charactenstic of living matter 
The response to any stimulus implies the transmission 
of an activating influence from the localized site of 
stimulation tliroughoui the laiger functional area con- 
cerned m the response In other words, the proto- 
plasimo system is characterized by a highly developed 
power of transmission Its imtabihty is inseparal^e 
from such transmissiviiy, and it is this latter property 
that renders possible tlie kind of centralized control 
under consideration In general, protoplasmic activi- 
ties are controlled by processes of a spreading kind, 
which as such necessarily involve ampiiflcation It 
thus becomes possible for an activity initiated locally 
m the ultramicroscopic field of the cell or organism to 
spread to surrounding areas and m so doing to become 
indefinitely magnified in extent so as to involve the 
macroscopic field and determine the activities in the 
latter Just as the pattern described by the fluctua- 
tions of a minute electnc current m a telephone sys- 
tem may be reproduced by thermionic ampiiflcation 
in all of its original details but on a vastly larger 
scale, BO the process corresponding to some local 
activity in the ultranuoroscopie field of the living sys- 
tem (e,g, in certain molecules of the nerve cells) 
may by a spreading action be reproduced — whether 
in a literal or a representative sense — over a much 
larger area and express itself in the macroscopic 
activity of the whole system 
To illustrate the case in a somewhat more concrete 
manner a human action, appearing entirely spon- 
taneous and voluntary (free) to both actor and ob- 
server, would, if analyzed physiologically, exbbit 
itself as a succession of mechanistically determined 
events in all of its macroscopically observable details 
Its special quale would, if traced down into the flneat 
possible detail, finally appear as dependent upon 
certain ultramicroscopic events in the nerve cells. 
What should especially be noted is that when these 
events were finally reached m the analysis no further 
definite physical determination could be assigned 
The events might in fact not be physically determined 
—in the sense m which classical physics defines de- 
termination — but be examples of indetennimam, i.e,, 
of ^^free^' or externally uncontrolled individual action 
Bsgarding the conditions of such action science baa 
little to say at present The difference between mech- 
anut and vit^st would then narrow down to the 
question of how far the tnUtatory process was phys- 
ically detennaned or “free.” No one would dispute 
that the macroaoopic processes were unequivocally 
detenmned or mechanistic, but the inner detenmna- 
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tion in the nltranuoroBoopie hM might quite properly 
be ealled free The question of what physical mean- 
ing could be assigned to the term freedom would then 
arise. Bnefiy, an internal or individual rather than 
an external deteimination would seem to be the es- 
sential character implied 

The distinction we are emphasising is essentially 
that between the conditions determining macroscopic 
processes, which according to Maxwril and Bolts- 
mann are determined statistically, and those deter- 
mining single ultramicroscopic events where individ- 
ual determination prevails A smoothing-ofl or ob- 
literation of inner detail is inevitable m effects con- 
trolled by mass action, which as observed represent 
the sum or integration of numerous fluctuating mi- 
nutiie. The relation between a smoothed curve and 
the distnbution of the points showing the individual 
data IS a relation of a similar kind The inner 
processes which acting as an assemblage or ooUeo- 
tively produce a certain mechanical or other effect 
might, individually considered, be free Compare the 
analogous case of the carves representing the fre- 
quency distributions of human voluntary acts like sui- 
cide, predictions made on the basis of such curves 
are reliable if the number of individual coses is 
sufficient, and the behavior of such a population 
might seem mechanically determined For an essen- 
tially similar reason physical determination m the 
macroscopic realm appears nnequivooal and freedom 
entirely absent If, however, we consider a system 
in which single individually detemined or "free” 
ultramicroscopic events — whether Brownian move- 
ments, quantum phenomena or something still more 
ultimate— are in some way enabled to control effec- 
tively the macroscopic events in the system, the 
latter would also appear (to that degree) to be ex- 
ternally uncontrolled or free. 

It seems highly probable that the conditions in 
living orgAnwms are actually of this type. Evidently 
an inner control of the kind imagined would be pos- 
sible only in a system with highly developed trans- 
missive properties The living organism is, however, 
just such a system Experimentally it is easy to 
show that an event of microscopic extent and dura- 
tion^ eg, A properly localized electne shook or a pin- 
prick, may determine the activity of the whole system 
Consider also the relation between the retinal proo- 
esses and the activities which th^ control. Such 
large physiological effects depend, as just indicated, 
upon the peculiar type of transmission oharacteristio 
of living matter— spreading of chemical influenee 
associated with amplification. The degree of the 

/ e , to an observer whose scale of perception did not 
permit dlscrlmmation of inner detail 


spreading and of the resulting amplifleation (whidi 
may be intensive as well as ead)enBtve) is limited only 
by the distnbution of the tracts or aurfaoee over wfaieh 
the spreading can take place and by the nature of the 
physiological mechanisms which are thus activated 
In higher animals and man these transmitting tracts 
are represented mainly by the minute and extensive 
ramifications of the nervous system, which control 
muscular and other action. In the single nervous de- 
ment or cell Ihe transmissive process appears to con- 
sist essentially in a chemical and structural altera- 
tion of the interfaoial films at the protoplasmic phase- 
boundanes. Transmission of chemical influence to ' 
a distance by means of the local eleetneal effects 
resulting from the alteration of interfacial films is 
well known in inoxganic chemistry — the ease of pas- 
sive iron and similar systems — and shows many close 
analogies with protoplasmic transmission ^ Inciden- 
tally it may be pointed out, as a special condition 
favonng indetemnnation (independence of mass ac- 
tion) in systems having this type of transmission, 
that these films may be monomolecular m thickness, 
the local ultramicroscopic surface-area where the 
activity IB initiated thus contains fewer molecules 
than would be the case if the molecules were dis- 
tributed m three dimensions, and the chance that a 
single large fiuetuation may become effective is cor- 
respondingly increased 

It IS important to note that the transmissive process 
itself (s.g, nerve impulse), being on a rdativdy large 
scale, bdongs in the class of phenomena dealt with 
by classical physical chemistry. Hence it is limited 
in its possible range of variation by thermodynamic 
conditions of the usual kind) correspondingly it is 
unequivocally regular or determined m its physical 
character. It is clear that the ebain of processes 
intervening between the physically undetemuned 
imtiatoTy event and the large-scale organic action 
must themselves be ngidly determined in diaracter 
and interconnection, otherwise any precise or regular 
control would not be possible. In fact, voluntary 
control IS precise to a remarkable degree— as all acts 
of skill testify— limited only by the physical capabili- 
ties of the organism 

An example from the inoiganio Add, showing bow 
large external effects may be without aasignidilo ex- 
ternal causes, may illustrate perhaps more clearly 
the general nature of the oonditzons. Every now and 
then an unexplained explosicm occurs in stores of 
high explosives. We know from observatum of 
Brownian movement, as well as from theoretiesl eon- 

^Cf my recent volume, ^^Ihrotoiilasaiiic Action and 
Nervous Action,*' University of Chicago Press, 1^28, for 
an account of this type of traasmbMioii. 
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sideifttionB of pxobability, that at infrequent inter- 
vals an internal moieeular or partieulate movement 
of unuraal amplitude ocean. Such a movement may 
exceed the entieal minimum below which no chem^ 
ical reaction results, but if such a reaction should 
take place locally the whole mass would be ignited 
bv transmission of the explosive type Explosions 
due to purely spontaneous activity are thus to be 
expected in larige masses of explosive at intervals, 
such intervals may be calculable, and the matter 
might well be tested experimentally, using known 
volumes of mechanically sensitive explosive kept at 
appropriate temperatures A local mechanical shock 
will sot off such a mass, and conceivably an internal 
particulate movement of large amplitude might have 
the same effect” The spontaneous activation which 
occurs m passive iron wires kept in dilute nitne acid 
—with a frequency increasing with dilution, sise of 
wire and temperature — is an example of a similar 
condition, also suitable for statistical investigation 

In the living organism the microscopically visible 
structure shows a definite correspondence with the 
requirements of the present view In broad out- 
line we seem to perceive the character of the nexu? 
through which submicroseopic events are enabled to 
control miorosoopio and ultimately macrosoopio events 
It » clear from general considerations that a hetero- 
geneouB system such as protoplasm is favorable to a 
centralized type of control of the kind indicated.” 
Experimental studies lead to a similar conclusion 
Modem genetics indicates that submicroscq>ic par- 
ticles (genes) determine the speoial details of inheri- 
tance,^” m on analogous manner minute local stimuli 
determine the activation of extensive physiological 
mechanisms, and minute areas of active growth deter- 
mine the form adopted by the growing embryo. Just 
ss submieiDsoopie events tfans determine microscopic 
events, so behind or internal to the suhmicroscopie 
events we must assume a senes of ultramieroaoopic 
ovonts reaching back by convergence into the field 
where the known types of physical detennination 

replaced by another type of determination, the 
special conditions of which we do not know Appar- 

”For a discussion of the chances of appreciable me 
ehanical effects resnltlng from Brownian movement, cf, 
the recent book of Professor G. N. liOwis, Anatomy of 
Science,'* Tale University Press, 1926, p. 146 Inoi 
dentally the ease of levitation comes in for consideration. 

the diseossion In Guye's Physico-chemical Bvo 
lution," p, 186. 

PraundUeh has considered the possibility that fluc- 
tuations in the Brownian movment of the genes may 
lut at the basis of mntfttions: yatvnoisseaeoha/teH, 1919, 

7, p, 888. 


iintly> however, this type eontaana poasibiliUeB of a 
kind entirely different from those with which wo are 
famibar from our experience of laige-soale pluK 
nomena In this field events occur which appear tes 
be free, i.e , internally rather than externally deteP- 
xmned, although we can as yet give no scientific acr' 
count of the conditions of such detennina/tion. 

We may now briefly consider the question* how 
are we to conceive the conditions of action in tho 
remote ultramicroaoopio field where physical deter- 
Bunattoa, as hitherto understood, seems to failf 
This field, beyond the range of the olassioal or detjsr- 
ministic physics, is now, thanks to the methods of 
the new physies, open (in part) to experimental in- 
vestigation One may therefore hesitate to call it 
the ultraphysioal field — still leas the metaphyseal. 
Probably it can be characterized satisfactorily vtiy 
on the basis of future research. It would seem, how- 
ever, that there must be some final support or sub- 
stratum of the physical to which only the term meta- 
physical can be applied The question becomes* is 
action in this field froet and if so what is meant 
or implied by the term? Two possibilities suggest 
themselves If by free we mean externally uncon- 
trolled, it would appear that the ultimate local centers 
or units of action should be independent of one an- 
other « c , a radical discontinuity should exist at the 
basis of physical reality Something of the kind seems 
to be indicated by quantum phenomena There is also 
the general philosophical position that the universe, 
considered in its totality, must be the expression of 
free action, since an all-inclusive whole can not be 
determined externally, ue , by conditions outside itself 
How otherwise are we to account for its having the 
special and arbitrary character which it actually does 
have, instead of any other one of the infinity of pos- 
sible alternative characters f Claude Bernard indeed, 
while woiicing activ^y in experimental physiology, 
referred the ultimate vital determination to the meta- 
physical world In this world, he considered, free- 
dom was possible, although m experimental biology 
be insisted on a ngid determinism What is signifi- 
cant IS that in both of the possibilities jnst considered 
an ultimate determination other than physical is im- 
plied, but without infringing the usual types of 
physical determination 

It may be objected that {eg,) mtra-atomie phe- 
nomena are not undetermined, but axe determined 
according to laws which are still physical laws, how- 
ever different they may be from those prevailing in 
the maeroseopio or mechanioai sphere The stability 

uc/. the reoent English translation of Bernard *■ 
book on ** Experimental Medicine," Macmillaa Go , New 
Todt, 1987. 
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of an atomio system m itself implies stnot deter- 
miuiam. Our amended conclusion Uierefore would be 
that events are determined, in the sense of being sub- 
ject to law, ui the ultra-mechanical as wdl ^ the 
mechanical world, but that the conditions of this 
determination are fundamentally diifer^t. The term 
‘^^physical indeterminism” might by some be regarded 
ns a misnomer We seem, however, to have reached 
a stage in scientific development where physical terms 
nre acquiring unexpected meanings, the present con- 
tention would simply be that the older physical con- 
oeptions of determinism may not prove applicable to 
the new range of phenomena, and that ike experi- 
mental facts themselves may oblige us to admit the 
existence of determining factors indistinguishable in 
essence from those which formerly we called free 
This, however, is not a philosophical but a scientific 
paper, and my present aim is simply to indicate an 
objectively valid source of determination for certain 
fundamental vital phenomena which hitherto have 
proved refractory to analysis. 

Ealpb S Lillib 

MaBINB BlOiLOGlCAL liABOBATORT, 

June, 1027 


HENRY PAUL TALBOT 

The death of Dean Henry Paul Talbot depnves the 
institute of the services of one of its ,most chenshed 
alumni, one who devoted his life in a noteworthily un- 
selfish way to the upbuilding of his Alma Mater. For 
forty years he gave the best of his brain and heart to 
the development of t<)achmg and administration and 
to the advancement of the Massachusetts Institute of 
Technology as a great school of engineering and 
science I 

Dr Talbot graduated at the institute in 1886 and 
received the degree of doctor of philosophy from the 
Universit> of Leipzig m 1800 He returned to the in- 
stitute as an instructor and was rapidly promoted 
through the several grades and was finally appointed 
professor of analytical chemistry in 1898 Ho showed 
marked administrative ability and from , 1895 was 
nominally m charge of the department of chemistry, 
although his official appointment to this post was not 
made nntil 1901 He served os chairman of the fac- 
ulty from 1919 to 1921, as chairman of the adminis- 
trative committee from 1920 to 1923 and as dean of 
students from 1921 

Dr Talbot’s training in chemistry was broad* his 
work as a student equipped him with the pomt of 
view of the analytical chemist, his research for his 
doctorate was m organic chemistry, and he devoted 
much attention to the study in Omnany of the new 
physical chemistry which was being rapidly developed 


at that tune He was impressed with the unportanee 
of the advance of the science in this direction, and on 
his return from Germany he uitrodnoed at the usti- 
tute a course m physical chemistry, which be taught 
successfully This course was one of the first m this 
subject given in American universities 

When Dr Talbot took over the instmction of the 
first-year students, he felt the advisability of bringing 
before them the more fundamental concepts of the 
newer chemistry He accordmgly prepared, with the 
assistance of Professor Arthur A Blanchard, a text 
for this purpose entitled “The Electrolytic Dissocia- 
tion Theory ” Professor Talbot’s progressive action 1 
in these two cases is typical of his attitude m educa- 
tional affairs He was the leader in the devebpment 
of his department to its present efficient condition 
and served as chairman of committees on chemictd 
education m the American Chemical Society and the 
Society for the Promotion of Engineering Education 
He showed unusual interest m the teaching of high 
school science and was helpful in organizations de- 
voted to the improvement of teachmg in this field 
He served as president of the New England Chemistry 
Teachers’ Association and was for several years chief 
examiner in chemistry of the College Entrance Ex- 
amination Board 

Dr Talbot’s record as a member of the American 
Chemical Society brought to him the honor of deotion 
as one of the five directors who determine the more 
important policies of the society and have full charge 
of its finances He has been a member of the counoil 
smee 1898 , he served as associate editor of the Jewmal 
of the society and as chaiman of the division of in- 
oTgamc and physical chemistry He also was a mem- 
ber of many important committees 

During the world war Dr Talbot was appointed a 
member of a small committee to act in on advisory 
capacity to the Bureau of Mmes m the work it had 
undertaken m correlating the chemical activities of 
the country to meet the problems arising from gas 
warfare. He was particularly helpful in presentmg 
to the Secretary of War directly the needs of this or- 
ganization, which earned on for over a year, outside 
of the war department, all the work on war gases. 

Dr Talbot was always interested in research 
the years following hia return firom Germany be pub- 
lished the results of several mvestigations in tiie field 
of inorganic and analytical cbemistiy For a number 
of years he was chairman of the committee of the i 
Amenean Academy of Arts and Sciences ibat has 
charge of the C M Warren Fund, the income of 
which IS devoted to aiding chemical research. Iii re- 
cent years the small amount of time availoUs^ after 
he had completed his work as u teacher and adminis- 
trator, was devoted to ediional woiic and tha lentiog 
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of papers on edaeatioual, scientific and industrial vab* 
jects. He is the author of a widely used text-book ou 
quantitative analysis. Professor Talbot was the con- 
sulting editor of the International Chemical Senes, 
which comprises books on a wide range of subjects in 
the field of chemistry During the war the Atlantic 
Monthly published a senes of papers by him on gas 
warfare These were wntten m the interesting and 
ludd style winch is characteristic of all of his wnt- 
mgs As chairman of the faculty, and of the admin- 
istrative committee after the death of President Mac- 
launu, Professor Talbot had much to do with shaping 
the recent policies of the institute 

Professor Talbot's work lias always been appie- 
ciated by chemists Dartmouth College gave him the 
honorary degree of doctor ot science m 1921 In 
bestowing the distmction his record was summed up 
as follows “Henry Paul Talbot — administrator and 
scholar, faithful and versatile contributor to the wel- 
lore of a distingn^ished sister institution of high 
learning, scientist whose interest in the discovery of 
new truths is matched by instinct for the application 
of those truths, of whose knowledge }on have pos- 
sessed yourself, by virtue of the authority vested in 
me I welcome >ou to the fellowship of Dartmouth 
men and I confer upon you the honorary degree of 
doctor of science 

In the midst of all his scientific, educational and 
administrative activities Dr Talbot consented to ac- 
«ei)t tbe important appointment of dean 

Dr Talbot always show'ed a keen personal mterest 
m the students as individuals One of my colleagues, 
in pointing out tbe cordial relationship that existed 
between Professor Talbot and the students who knew 
him well, noted the fact, evident to us all, that he re- 
tained the spirit of youth To the younger members 
of the department which Dr Talbot directed for so 
many years, his life was always an example of loyal 
devotion to an ideal , every official act was the result 
of a conscientious and unselfish desire to do what was 
best for the Massachusetts Institute of Technology 
His will, filed for probate just before this was writ- 
ten, expressed m a concrete way his mterest in these 
younger men and m the mstitute. He names the 
institute as a residuary legatee and suggests, but does 
not require, that a part of the whole of the bequest be 
used to assist junior members of the institute’s staif 
to attend meetings of the societies of ifaetr professions 

Jauxs F Nohrib 


SCIENTIFIC EVENTS 

TOPOGRAPHIC MAPS OF WESTERN 
NATIONAL PARKS 

Two ti^ogmidno maps of westeim national paries 
have been pnUisbed the Geotogieal Survny of the 
Department of the Interior, one is a map of an 


area induding the Sequoia and General Grant Na- 
tional Parks, California, and the other a map of the 
east half of the Grand Canyon National Park, An- 
xona 

Tbe maps are printed m three colors — black show- 
ing the woriis of man, blue showing the nvers and 
other water features and brown showing the contour 
hues of altitude that are tbe distinguishing features 
of a topographic map Both maps appear almost 
like relief models of the areas they portray 

The Grand Canyon map includes the part of the 
Grand Canyon extending from its head southward 
and westward to Crystal Rapids and bounded on the 
north by the Kaibab Plateau, on the east by the 
Painted Desert, and on the south by the Cocomno 
Plateau The great contrasts m topography between 
the canyon slopes and the surrounding plateaus and 
those between the walls of the main canyon and of the 
Granite Gorge are clearly shown The sculptnral 
details of the canyon walls, as well as tbe bnttes and 
the temples that stand out from the main slopes, are 
faithfully represented on the map, and the fact that 
the surface of the Coconino Plateau descends south- 
ward away from the canyon nm is well shown along 
the southern margm of the map The numerous 
rapids along the Colorado River are mdioated by sym- 
bols, and the location of the trails, camps and springs 
are shown The Grand Canyon map measures 41 by 
66 inches and is sold fay the Geological Survey at 25 
cents a copy 

The map of the Sequoia and General Grant Na- 
tional Parks embraces an area in eastern California, 
situated mainly in the Sierra Nevada, and includes 
these two parks, the Sequoia National Game Reserve, 
and considerable portions of the Sequoia, Sierra and 
Inyo National Forests The northeast comer of the 
area lies in the Inyo Mountains, and the east side 
IS crossed by Owens Valley, whose floor is shown to 
he some 3,700 feet above sea-level* West of Owene 
Valley the great eastern wall of the Sierra rues 
abruptly 5,000 to 7,000 feet and is topped by many 
summits that stand 12,000 to 14,000 feet above the 
sea. Among them is Mount Wlutney, 14,501 feet, 
the highest point m the United States The western 
slopes of the Sierra, which occupy the greater part 
of the area shown on the map, are seen to be deeply 
trenched by the rugged canyons of Kings, Keweah 
and Kem Rivera — the Kings River canyon one of 
the deepest m the world. This part of the area 
abounds in gorges, domes, alpine meadows, glacial 
odrqnes and cirque lakes, there being several hundred 
small lakes among the hi^er summits and divides 
Tbe area also contains a dozen groves of the “Big 
Treea.^’ Thu map measures 32 by 20 inches and may 
be (ditalited from the U. S. Geological Survey, Wash- 
ington, D. C 
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STANDARDS FOR SCIENTIFIC AND ENOl* 
NBERING SYMBOLS AND 
ABBREVIATIONS 

Trb decision to undeirtake the standardization of 
scientific and engrineenn^ symbols and abbreviations 
as a national enterprise was made at ^ general con- 
ference called by the American Engineenng Stand- 
ards Committee and held in the rooms of the American 
Society of Mechanical Engineers on February 13, 
1923 Three organizations, the Amencnn Institute 
of Electrical Engineers, the Association of Edison 
Illuminating Companies and the American Society of 
Mechanical Engineers, made the ongmal recommen- 
dations which resulted in the calling of this confer- 
ence Official represratatives of national organiza- 
tions attended this conference and after a full discus- 
sion they voted unanimously that this project should 
be undertaken, and that the Amencan Association 
for the Advancement of Science, the National Re- 
search Council, the Society for Promotion of Engi- 
neering Education and the U S. Bureau of Standards 
should be requested to accept joint sponsorship 
Later the Amencan Society of Mechanical Engineers, 
the Amencan Institute of Eleetnoal Engineers and 
the American Society of Civil Engineers were in- 
vited to become joint sponsors 

The sectional committ^ on scientific and engineer- 
ing symbols and abbreviations now consists of thirty 
members representing thirty-seven national organiza- 
tions It has organized nine subcommittees to which 
have been assigned the followmg divisions of the 
subject, (1) Symbols for Mechanics, Structural En- 
gineering and Testing Materials, (2) Symbols for 
Hydraulics, (3) Symbols for Heat and Thermo- 
dynamics, (4) Symbols for Photometry and Illumina- 
tion, (5) Aeronautical Symbols, (6) Mathematical 
Symbols, (7) Electrotechnical Symbols including 
Radio, (8) Navigational and Topographical Symbols, 
(9) Abbreviations for Scientific and Engineenng 
Terms The reports of these subcommittees will be 
prepared and issued separately 

Mathemattcal Symbols The proposed standard 
for Mathematical Symbols was developed by Sub- 
committee No 6, of which Mr Edward V Hunting- 
ton, professor of mechanics, Harvard University, is 
chairman A draft of this subcommittee report was 
considered at a meeting of tho executive committee 
of the sectional committee in January, 1927, and 
was approved, with slight amendments, which subse- 
quently were introduced into the report by the sub- 
committee The report was submitted to the mem- 
bers of the sectional oommittee on Apnl 25, 1927, and 
received its approval. A few minor suggestions for 
modification were submitted by individuals, but it has 
been considered inetpedieut by the sectional eonunit- 
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tee to reopen the whole matter for consideration of 
these few individual buggestione* 

They are, therefore, included as an ^'Appendix” to 
the report, with the recommendation that when the 
report shall be reconsidered for revision they shall 
receive due consideration The proposed standard is 
now before the five sponsor bodies for their approval 
and transmission to the Amencan Engineenng Stand- 
ards Committee for approval. 

Aeronautical Symbols, Subcommittee No 5, Pro- 
fessor Joseph S Ames, the Johns Hopkins Univer- 
sity, chairman, has taken advantage of the early work 
of the National Advisory Committee on Aeronautics 
The list of approximately 100 letter symbols which 
it now proposes for ontioism and comment have for 
the most part been in use by the National Advisory 
Committee for the past few years 

This report of the subcommittee was approved by 
the executive committee of the sectional committee, 
January 22, 1927, subject to possible modification by 
the executive oommittee after consideration of con- 
flicts and duplications in symbols The attached 
statement of conflicts and duplications in symbols was 
considered by the subcommittee, after which the 
ongmal report was reaffirmed on Apnl 19, 1927 
The subcommittee report is now issued in tentative 
form with a request for cntioism and suggestion from 
all ooneemed. Communications may be directed to 
Preston S Miller, secretary of the sectional commit- 
tee, Eightieth Street and East End Avenue, New 
York, N. Y 

FLOOD CONTROL BY REFORESTATION IN 
MISSISSIPPI 

Ah extensive surv^ under which will be brought 
together all available information upon the location 
and area of forests needed on the Mississippi water- 
shed as a part of flood prevention and control has 
been started by the Forest Service of the United 
States Department of Agriculture and will be com- 
pleted by early fall. 

"The survey,” says Col. William B Greeley, chief 
forester, "will define the mam tnbutanea of the 
Mississippi to be treated as units, and for each of 
these tributaries data will be brought together cm tSlie 
acreage, the amount and character of the precipita- 
tion, the more essential or more eommon soil dassos, 
features of physiography, mcluding roggedness of 
topc^aphy, natural rmtervoirs, etc , the general char- 
acter of the vegetative cover, and a rating of the 
value of the protective cover as a means of flood fwc- 
vmition and control ” 

The object of the survey is to bring out <m this 
enormous drainage basin the area or w»tmii«fis 
wtora, on account of rainfall, character Of scB, tofKig- 
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rapfay, 9te , forest cover has an important protective 
value. 

Considering especially character of soil, steepness 
of slope, and character of precipitation, a rating will 
he given the protective value of forest cover as an 
dement of the particular watershed The plan is to 
eliminate watersheds where on account of these fac 
tors the maximum protective influence that a forest 
might exert would have a comparatively minor effect 
upon stream and flood conditions, and to locate the 
areas where, because of soil, topography and pre- 
cipitation, the effect of forest cover would be im- 
portant 

A somewhat similar rating of the protective efli- 
(lency of the existing forest cover on the Mississippi 
system’s watersheds is proposed The plan contetn- 
plates putting all this ilata as far as possible on a 
sot of maps for ready consultation in the formulation 
of comprehensive plans i«i flood prevention and 
control in the Mississippi Valley The data ob- 
tained by the Department of Agriculture tlirough the 
Forest Service will be correlated with that of the 
War Department and other agencies for the construc- 
tion of reservoirs and other engineering methods of 
flood control 

E A Sherman, associate forester, has been Tiame<l 
the direct the survey 

THE FIELD MUSEUM OF NATURAL 
HISTORY 

Extensive engineering changes arc being made m 
Field Museum of Natural History As a result of 
tins work, fourteen large additional halls will lie 
made available for museum exhibits, and the heat- 
ing of the new Rhedd Aquarium, the stadium in 
Soldier Field and the museum itself will be central- 
ized m the Field Museum’s heating plant For moie 
than a year post the museum has been supplying 
heat to the stadium, and an arrangement was re- 
cently entered into between authorities of the pre- 
lected Shedd Aquarium and the museum to supply 
heat to the new institution 

Of the halls gained for public exhibits m the mu- 
seum by the changes being made, eleven will bo de- 
voted to anthropologioal collections, and throe to 
zoological subjects The work is being rushed in the 
hope of completing it by October 1 Shortly after 
that date, it is expected, operations for installation of 
collections in the new halls will begin, and as soon 
as each hall is arranged with its exhibits it will be 
thrown open to the public. The entire fouvteon new 
halls probably will not be in use until a considerably 
later date. 

The continued development of Field Museum as an 
institution of worid impoxtanoe, and the constant flow 


of accessions of valuable material in all four of its 
departments — anthropology, botany, geology and 
zoology — through expeditions sent out by it, and 
throngh gifts of its friends, have made more space 
an absolute necessity 

The halls to be gained are on the ground floor of 
the building, and will constitute about two thirds of 
the 245,000 square foot area of this floor All pipes 
and other obstructions, which have made this space 
unavailable for exhibits in the past, are being re- 
moved Steam and water pipes, now running along 
the ceilings, will be carried through underground 
trenches and tunnels, increasing the headroom of the 
halls and bettering their appearance The pump room 
on the ground floor will be depressed 

The new halls will enable the museum to have a 
well-ordered geographical and scientific antingement 
of the anthropological collections Among exhibits 
planned for those halls are those from Melanesia, 
the Philippine Islands, Malay Peninsula and Malay 
Archipelago, Polynesia, Micronesia, Madagascar and 
East Africa, North, West and South Africa, India, 
A>)d Mesopotamia Their installation in the 
new halls will make it possible to devote the entire 
east wing of the main floor exclusively to North, 
Central and South Ameiican archeology and ethnol- 
ogy One of the new halls will be devoted to ex- 
hibits illustrating the progress of prehistoric man, 
for which Henry Field, assistant curator of physical 
anthropology, is now collecting in Europe Another 
hall will be devoted to physical anthropology 

A special significance is attached to the use the 
department of zoology will make of the space al- 
lotted to it in the new halls, as it will place the 
lower orders of animals, chiefly demrens of the sea, 
on this lower floor, while the higher orders of ani- 
mals will remain on the mam floor A feature of the 
new halls will be one devoted to large marine mammal 
habitat groups such as whales, walruses, seals, sea 
hons, porpoises and so forth Another hall will hold 
systematic collections of fishes, and the third will 
be devoted to marine invertebrates, such as starfish, 
mollusks and similar creatures 

Removal of these collections from the general 
zoological collections in the west wing of the mam 
floor will make possible opening there a new hall 
of Asiatic mammal habitat gnmps, the nucleus of 
winch will be the collections made by the James 
Simpson-Roosevelt Asiatic Expedition of the Field 
Museum, conducted in 1925 under the leadership of 
Colonel Theodore Roosevelt and Kennit Roosevelt, 
It is expected that about January 1, 1928, the first 
two groups will be installed ready for exhibition 
These wiU consist of the famous Ovis Poh sheep, 
named for the great explorer Marco Polo, and the 
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ibex, of which the Roosevelts secured a world’s record 
head 


SCIENTIFIC NOTES AND NEWS 

Epward Brapitord Titchener, Sage professor of 
psychology at Cornell University, died on August 3, 
aged sixty years Dr Titchener was bom in Chi' 
cheater, England, and was called to Cornell Univer- 
sity m 1892 

The seventieth birthday, occurring on August 8, of 
Professor Henry Fairfield Osborn, president of the 
American Mnsemn of Natural History, was celebrated 
on July 28 by the presentation of a Queen Anne cup 
made by Thomas Folkingham m 1711, and an illu- 
minated book of resolutions containing the signatures 
of his colleagues and fnends from all the world over 
These signatures were made on individual slips of vel- 
liun and included nearly a thousand names The de- 
sign and decorations of the book were executed by 
William E Belanski The presentation took place in 
advance of Professor Osborn’s birthday owing to the 
fact that he was obliged to be in the west on August 8 
The committee m charge of the celebration have also 
invited Professor and Mrs. Osborn to be the guests of 
honor at a reception to be given on September 29, on 
which occasion the balance of the fund raised by his 
fnends, amounting in all to nearly seven tbousand 
dollars, will be presented to him for his research 
woik 

Dr. Hexrt S Washington, of the Geophysical 
Laboratory of the Carnegie Institution, has been nomi- 
nated by the Italian government an officer of the 
Order of the Crown of Italy and has received from 
the Italian ambassador, Baron de Martino, the cross 
of the order in recognition of his work on the rocks 
and volcanoes of Italy 

De F B Mumfobo, since 1909 dean of* the Col- 
lege of Agriculture and director of the experiment 
station of the University of Missoun, and his brother, 
Dr H W Mumtord, since 1922 dean and director of 
the lllmoiB College of Agriculture, recently received 
the honorary degree of doctor of agriculture from the 
Michigan State Agricultural College, where both were 
graduated thirty-six years ago 

The University of South Dakota at the recent oom- 
menoement exercises conferred upon Dr L S Hul- 
hurt the honorary degree of doctor of laws Dr 
Hulburt IS professor of mathematics, emeritus, m the 
Johns Hopkins University Before going to the Johns 
Hopkins University in 1892 he was for four years 
professor of mathematics in the University of South 
Dakota 

Mrs Zssota NuttaiiL has been elected a fellow of 
the Royal Anthropological Society of Great Bntain 


and Ireland and a corresponding member of the Geo- 
graphic Society of Philadelphia to fill the vacancy 
created by the death of Sir John Scott Keltic 

Dr. R Rvooles Gates, of the University of Lon- 
don, received the doctorate of laws %n absentia, at the 
commencement exercises of Mount Allison University, 
Saekville, N. B 

M liBONARDO Torres-Qubvbdo, engineer of bridges 
and roads of 'Spain, has been elected foreign asso- 
ciate of the Pans Academy of Sciences to succeed the 
late H Kamerlingh Onnes 

The Hanbury Memonal Medal, which ig given for 
excellence in the prosecution or promotion of original 
research in the chemistry or natural history of drugs, 
has been awarded to Dr T A Henry, director of 
the Wellcome Chemical Research Laboratories 

M Pierre Salet, of the Observatory of Pans, has 
been promoted from adiunct astronomer to astronomer, 
to succeed M Bigonrdan, who recently retired 

Carlos G Bates, recently director of the Rocky 
Mountain Forest Expenmen t Station of the Forest 
Service, has been appointed director of a new section 
in the Forest Products Laboratory, at Madison, Wik., 
which will work on biological problems 

Dr. Joseph Jastrow, since 1888 professor of psy- 
chology at the University of Wisconsin, bag retired 
and has been made ementns professor of psychology 

Thomas A Edison visited the Department of Agri- 
culture in Washington on July 26 to discuss questions 
of rubber culture He conferred with Drs W A 
Taylor, chief, and Karl F Kellerman, associate chief, 
of the Bureau of Plant Industry. A representative of 
the War Department attended this conference Mr 
Edison was accompanied by one of his assistant 
He also conferred with ofileials of the Department of 
Commerce on the subject of rubber 

W. L MoAtee, in charge of the division of food 
habits research of the Bureau of Biological Survey, 
recently returned from Europe, where he was from 
the middle of March to the middle of June on official 
business connected with the work of that bureau and 
the Bureau of Entomology He mvestigated methods 
of propagation of waterfowl and other game birds, 
many of them the same species that occur in Gie 
United States This woi^ was earned on at nine 
establishments in France, Holland and Great Bntain 

Dr Georoe Kbmhxrsr, professor of chemistry in 
the University of Wisconsin, and Dr W H Rieh^ of 
the United States Bureau of Fisheries, are making 
this summer a scientific study of the water of the lakes 
on Kodiak Island, Alaska Professor Kemmerer has 
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assisted Dr. E. A. Birge, of the University of Wisoon- 
am and the State Geological and Natural History 
Survey, in the studies he is directing of plant and ani- 
mal life in Wisconsin lakes, and the ability of the 
lakes to sustain such life. 

Db Charles Wardell Stiles, chief of the division 
of zoology of the Hygienic Laboratory, Washington, 
D C , lias been appointed delegate from the United 
States to the tenth International Zoological Congress, 
to be held in Budapest, Hungary, September 4 to 9 
Dr Stiles also will attend meetings of the Interna- 
tional Committee on Zoological Nomenclature, which 
will convene m Budapest on August 28, aud will be 
in session until September 4 

W C Parkinson has loft Peru to retuni to Wash- 
ington after having completed the work he was en- 
gaged upon as consulting magnetician at the Huan- 
cayo Observatory 

Pitojp'RssOB Warren D Smith conducted the annual 
summer camp for geology of the University of Ore- 
gon in the Wallowa Mountains fiom June 15 to July 
15, during which time ho combined teaching with his 
personal research on some of the interesting prob- 
lems of that region In August he will be engaged as 
consulting geologist for the Reclamation Bureau on 
the Owyhee Irrigation Project Dam near Adnan, Ore , 
and still later in the summer will be occupied with 
special work in Lake County m connection with a suit 
concerning artesian water conditions 

The topographical department of the Danish Gen- 
eral Staff despatched a survey expedition to Green- 
land on May 26 of this year It is under the com- 
mand of Captain F C Jorgensen, and is based on 
Disk© Island The projected program of survey work 
will probably take thirty years to carry out. In addi- 
tion, the expedition will supervise the construction of 
seismographic and wireless stations at Seoresby 
Sound 

Db. W M. Jabdinb, secretary of agriculture, gave 
the pnncipal address on August 1, before the East 
Lansing meeting of the Country Life Conference 

Sib J0H2r Bland-Sutton will present, on behalf of 
the Royal College of Physicians, London, an address 
of congratulation to the University of Toronto at the 
commemoration, on October 6, of the centenary of 
the granting of the charter of King’s College, To- 
nmto, now the University of Toronto. 

Sir John MAOFHERsaN, professor of psychiatry in 
the University of Sydney, New South Wales, has been 
nominated for Maudsley lecturer for 1928. 

Wbua returning from work in the field in the 
vicinity of Salom^ Ky., on the geology of the Smith- 


land Quadrangle, Dr Stuart Weller, professor of 
paleontologio geology for many years at the Univer- 
sity of Chicago and assistant geologist on the Ken- 
tucky Geological Survey since 1920, died suddenly 
on August 6 in the automobile of a fnend. Dr. 
Weller was fifty-seven years old. 

A BRONZE plaque commemorating the life and work 
of Jacques Loeb, to be placed in the entrance of the 
auditorium, next to the tablet erected to Dr G 0. 
Whitman, the founder of the laboratory, was un- 
veiled at Woods Hole on August 4 Ten-miuute ad- 
dresses were made by Dr Frank R Lilhe, president 
of the board of trustees and until 1926 director of 
the laboratory, by Dr Simon Flexner, duector of 
the Rockefeller Institute, of which Dr Loeb was 
A member at the time of his death, and by Dr, 
Hardolph Wasteneys, of the University of Toronto, 
wbo was one of Dr Loeb's students 

The Society of Sciences, Letters and Arts of 
I’Aveyron has erected a monument in memory of the 
botanist, Hippoljrte Coste 

Popular Aatronomy, quoting from C%el et Tarre, «e- 
ports that on the occasion of the distribution of 
prizes to the students in the Seminary and College 
of St, Catherine, where Donati received bis education 
up to the time of his entrance to the university, the 
life of this noted astronomer was eommemorated. 
The authorities of the city, Cardinal Maffl aud a 
number of distinguished citizens assisted m the oere- 
mouies On December 16, through the aid of a com- 
mittee of citizens of Pisa, a bronze tablet was placed 
on the house where Donati was born, and on the same 
day the one hundredth anniversary of his birth was 
celebrated On this occasion Professor Marco Salva- 
dor!, of the College of St Catherine, reviewed his life 

Edward S Habknesb has given the sum of $ 260 ,- 
000 to Memorial Hospital, Now York City, for the 
purchase of four grams of radium, doubling the sup- 
ply now possessed by the hospital. 

An International Congress of Neurologists and 
Alienists opened on July 26, under the patronage of 
President Doumergue, at the Chfiteau of BIoxs, Pans, 
Professor Raviart, of Lille, presiding The congress, 
which will last for five days, is being attended by four 
hundred delegates from seventeen countnea 

The combined meetmg of the Section of Neurology 
of the Royal Society of Modiciue and the Amencan 
Neurological Association was opened on July 25 by a 
reception at the Royal Society of Medicine, guests 
were received by Sir James Berry, president of the 
society, and Lady Berry. Sir James Purves-Stewart, 
presi^t of the section, gave an address on ‘‘Mount 
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AthoSf a Survival of the Middle Ages ” The Hugh- 
lings Jaekson lecture was delivered by Dr Charles L 
Dana During the afternoon demonstrations on patlio* 
logical subjects were given, followed by a dinner in 
the evening 

A TOUR of delegates to the third Worlds Poultry 
Congress has been arranged so that European and 
other delegates may visit some of the more important 
educational marketing and poultry raising sections of 
the eastern United States The party lett Ottawa on 
August 4 and after vwiting a few places in Canada 
proceeded to Cornell Unuersity, Ithaca, N Y Later 
the poultry and egg inaikets ot New York City 
will be visited and the delegates will proceed through 
New Jersey to inspect the more important poultry 
raising sections of that state Finally a visit will be 
made to the United States Department of Agriculture, 
where the visitors will be made acquainted with the 
woric earned on by the Bureau of Animal Industry 
and the Bureau of Agncultural Economies 

The International Conference on Flour and Bread 
Manufacture, postponed last year on account of tech- 
nichl difficulties, will dcfinitelv take place in Prague, 
Chechoslovakia, in September, 1927, under the aus- 
pices of the Czechoslovakian government The exact 
date and full details of the program are yet to be do- 
temuned The preparatory committee has the follow- 
ing officers CMirman, Jan Jolinck, Editor, Francis 
Hrusica, Secretary, Karel Krtuiaky 

A STATE cleanng house of information on problems 
of delinquency and juvenile onnunology was planned 
at a recent meeting of ten leading Wisconsin social 
W'orkers sponsored by the Wisconsin Conference of 
Social Work A plan for holding child guidance 
dimes in some 30 Wisconsin communities was also 
approved Professor Kimball Young and Professor 
liobert West, of the University of Wisconsin, and Dr 
n E Bubhoug, director ul the Milwaukee County 
Mental Hygiene Clinic, A\ere appointed to map out 
the work to be clone by these clinics 

The first National Fuels Meeting sponsored by the 
Amenean Society of Mechanical Engineers will be 
held at St IjOuis, from October 11 to 13 

Induntrial and Engineering Chemistry reports that 
at the annual dinner of the American Welding Society 
held in New York City recently, President F M 
Fanner announced the donation of an award, the gift 
of Samuel Wylie Miller, to lie presented by the so- 
ciety annually m appreciation of work of outstanding 
ment in advancing the art and science of welding 
The award is a gold medal, which will be known as the 
Miller Medal. 

R H Fikch, of the Lassen Volcanic Observatory, 


informs us that a museum to make better known the 
natural history of Lassen National Paric was opened 
With a formal dedication ceremony on July 4. It it 
Situated on the shore of Mansanita Lake near the 
northwestern entrance of the park The museum was 
erected by Mr and Mrs B F Loomis as a memorial 
to their daughter Mae and they plan to turn it over 
to the National Park Service as soon as the boundary 
of the Lassen National Park is extended to include 
the area in which tlie museum is located A pictonal 
history of the recent activity of Lassen Peak is the 
most striking part of the exhibit, though the wild 
life and the different kinds of lavas in the park are 
well displayed. 

Ws learn from the JourmU of the American Med- 
ical Association that for two years about fifty mem- 
bers of the faculty of the University of California and 
assistants have been investigating the cause of pyor* 
rhea The Carnegie Corporation and various dental 
societies furnished about $100,000 to carry on this 
work Some of the experiments seem to show that 
in animals and man a (xmdition approximating pyor- 
rhea can be induced by “slight upsets in the acid-base 
balance of their diet” On account of this seeming 
“tangential direction” which the research took, the 
stomatologic research committee of the university re- 
quested the Carnegie Corporation to send the follow- 
ing men to California for consultation on this prob- 
lem Dr Lafayette P Mendel, Sterling professor of 
physiologic chemistry, Yale I^niversity, Dr Elmer V 
McCollum, professor of biochemistry, the Johns Hop- 
kins University School of Hygiene and Public Healtili, 
and Dr Edward H Hatton, professor of pathology 
and special research investigator, Northwestern Uni- 
versity Medical School, Chicago Dr Mendel first 
made the trip, and Dr McCollum went late in July 
Dr Hatton was expected to arrive early in August. 
Heretofore, research into the cause of pyorrhea has 
been largely through the approach of bacteriology 
rather than of nutrition 

The departments of the University of Oeozgia 
Medical Department, Augusta, that were affected by 
the recent school fire are being renovated; ttie roof, 
the only part that burned, is being restoredL The 
damage was estimated at $16,000 Space in the soaUi 
wing, heretofore unused, la being converted into 
quarters for the department of expenmantal suigery 
with a large operating room, three rooms for reeeardi 
and an office The space formerly used by the sur- 
gical department on the first floor will be taken over 
by the department of public health. The medieal 
department is appealing to the legislature now in 
session for an increased appropriation of |20,QOO a 
year for maintenance to replace a similar amoniit that 
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ha* been received for the laat five years from the 
Camegie and Rockefeller foundations, which con- 
tract has expired The publie-spirited oitisens of the 
community and “official Angnata” contributed a sim- 
ilar amount to that given by the foundations, and 
these funds were used chiefly to inaugurate full-time 
departments in medicine, surgery and obstetncs 


UNIVERSITY AND EDUCATIONAL 
NOTES 

A GIFT to the Yale library of $100,000 m motnoiy' 
of Albert DeSilver, ’10, has been announced The 
fund lias been given to carry out the wish which Mrs 
John Bradley Lord, of Greenwich, Conn , expressed 
shortly before her death in February, 1920, that a 
fund be established at Yale in memory of her son, 
Albert DoSilver The income ts to be used for the 
purchase and care of books and penodicolK in the 
field of chemistry 

An anonymous gift of £10,000 has been received b> 
the University of Wales for the encouragement of 
research. 

Dk a* Wakben Stearns has been appointed dean 
of the medical school of Tutts College He succeeds 
Dr Stephen Roshmore, wlio lias resigned to enter 
private practice. 

Db Paul Wuitely, of the University oi Chicago, 
lias been appointed associate professor of psychology 
at Colgate University Dr Donald A Laird, director 
of the laboratory of psychology, has been promoted to 
be professor of psychology and chairman of the de- 
partment 

Dr Earle B Miller, of the University of Wiscon- 
sin, has been appointed professor of mathematics and 
physics at Dlmois College, Jacksonville. 

Dr. E H Kettle, professor of pathology and bac- 
tiTiology in the Welsh National School of Medicine, 
has accepted a professorship of pathology m the Uni- 
versity of London Dr, Bronislaw Malmowski, reader 
in the university, has been appointed to the university 
chair of anthropology, and Dr. W H Linnell has 
been appointed to a readership in pharmaceutieal 
chemistry. 

DISCUSSION AND CORRESPONDENCE 

A NEW AGRICULTURAL PROFESSION 

About twenty yeans ago the consulting agnoultunst 
giving advice to farm owners for a consideration was 
almost unknown in the United States, although at 
that time Mr George T. Powell, the well-knowii fruit 
grower, was one of the fi»t pioneers in this profes- 
sion. Then eame Tarious other “agkionltnral ez- 


perts,” “farm odviseie,” “consulting agnculturists” 
and “farm doctors,” as they styled themselveB— 4 II 
more or less (principally less) competent — and most 
of them not staying in business very long Soon 
after began the development of extension work and 
the county agricultural agent system paid for by fed- 
eral, state and local funds This system not only has 
been of great service to American agriculture but has 
had the effect of stimulating the fanner’s desire for 
more information and advice especially adapted to his 
own particular farm cxinditiona 

Overwhelmed as extension workers and county 
agents have been with constantly increasing demands 
for special service, it has been well-nigh impossible 
for them to devote any large proportion of their time 
to any one individual or company without offending 
other farm owners uho felt that they were entitled 
to an equal amount of service Yet it is evident that, 
if a fanner needs technical assistance, be must not 
only be given preliminary plans but also be assisted 
to work them out to a successful conclusion in full 
detail Only one who has actually done it realizes 
the amount of time and work entailed m prepanng 
a complete farm operating plan, including rotations, 
seed, fertiliser and spraying schedules, production 
and cost estimates and an operating budget But 
when it comes to taking over the management of 
one or more famm only the professional agricultural 
consultant is free to devote himself to such work. 

In following the development of the profession of 
consulting agricultural engineer, it is interesting to 
note the trend of state and federal agncuHural agen- 
cies toward “service at cost” Thus county agent 
work itself has been partially supported by fees pdd 
by the farmers themselves Extension specialists 
making special' inspections lor farmers now have their 
traveling expenses paid by those whom they serve 
An increasing number of agricultural bulletins is 
being sold instead of distributed free Cow-testing 
associations formed by the agricultural colleges em- 
ploy their own testers And more recently in Illinois 
a group of farmers organized by the Agricultural 
College has hired its own salaried farm cost account- 
ant to keep its memliers’ books So it is natural that 
the federal and btate extension divisions should see 
in the consulting agricultural engineer a means of 
augmenting their own efforts with a saving of their 
time and appropriations Where calls for special 
service are received some of these government agen- 
cies are now referring such inquiries to competent 
agricultural consultants. And as the demand for 
such professional services increases, it is believed 
that the agricultural colleges will hdp to meet it by 
ofihring speoial courses to tram men for the profes- 
sion of consulting agricultural engineer 
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Tbat this profession lias at last received official 
xeoog&ition is evidenced by tbe recent action of the 
council of the American Society of Agricultural Engi- 
neers. Authority has been granted for the formation 
of a division of consulting agricultural engineers, with 
membership requirements for the admission of men 
of high professional standing and a code of ethics. 
This group ot consulting agricultural engineers pro- 
poses to cooperate with federal and state agricultnral 
agencies and its members are devoting themselves 
particularly to commercial agriculture 

Stanley F. Morse 

New York, N. Y 

A PROBABLE ORIGIN OF PETROLEUM 

The article in your issue of July 1 in regard to 
tests being made by Dr Porker D Trask on sea- 
bottom mads for the presence of oils is of interest to 
me, as I have for many years believed that oil shales 
and mineral oils were the result of deposition formed, 
not on the sea-bottoms, but on the bottoms and shsl- 
lows of brine lakes My reasons for this belief are 
as follows 

Oil fields are quite frequently found contiguous to 
salt deposits, and the water which succeeds the oil in 
most wells is salt water 

In some brine lakes, such as Great Salt Lake, Utah, 
there is a great deal of manne life, but of very small 
size In Great Salt Lake there is an abundance of 
very small shrimp or crayfish, and in certain of the 
marshes on the lake shores these small creatures seem 
to die m large numbers, so much so that the marshes 
in places give off an almost unbearable odor, much 
similar to the smell of drying cod fish 

The natural presumption is that the bodies of these 
small creaturos do not decompose in the ordinary way 
but become pickled in the brine and are more or less 
permanently preserved 

Where conditions have been favorable and a mud 
bed formed, having the preserved remams of this 
small marine life imbedded m them, this mud might 
very readily have been changed into beds of shale 
carrying a large percentage of oil Petroleum may 
possibly be a distillation from such shale, and being 
fiuid may have moved about over a considerable area 

Mud banks would normally form at the mouths of 
rivers flowing into the bnne lakes and the rivers 
would bo continuously carrying into the lakes large 
quantities of organic matter, which would be acted on 
by the bnne and deposited with the mud 

Some forms of vegetable life seem to grow freely 
in water containing a very high percentage of salt 
Such vegetable matter probably would not decompose 
m the ordinar> way. It seems quite possible that the 
diffarenee in the composition of mineral oils from dif- 


ferent locations may be due to the different propor- 
tions of animal to vegetable matter in the original 
deposition. 

I have not the lightest .doubt but that if Dr. Tradt 
will tost some of the muds near Salt Lake City be 
will find them to be rich m oil Tliese marshes are of 
considerable extent in places, and the mud might 
prove to be a source of oil of some commercial im- 
portance. 

While bnne lakes are not very numerous at the 
present time, in earlier geological periods they seem 
to have been quite numerous, and in some cases of vast 
extent, as is clearly indicated by the very extensive 
salt deposits to be found in many parts of the world. 

John Roger 


QUOTATIONS 

THE SURVIVAL OF THE FITTEST 

In the struggle for existence that life represents, 
the survival of the fittest apiieals to many thinkers as 
the outstanding ideal They argue tbat it makes for 
strength and progress in the race if the unfit — the 
weaklings and the degenerates — are eliminated through 
their inability to meet the strenuous conditions of 
rigorous living Consequently not a few persons chal- 
lenge many features of the modem program for pub- 
lic health and preventive medicine as well as allied 
social schemes for human comfort on the giound that 
these tend to counteract and discount the advantages 
that selection through inherent fitness is alleged to 
represent As a recent writer has expressed it, by 
protecting us from our enemies, the bacteria and tlie 
viruses, by removing the sourocs of disease, by sliow- 
ing us how to avoid unfavorable conditions and to find 
favorable ones, in short, by bnnging us and our mi- 
vironment into harmony, the '‘oivilusers** ore promot- 
ing the survival of the unfit, they are progressively 
filling the human race with the weak and the degen- 
erate, who must hand on their weakness and degen- 
eracy to their descendants 

Such arguments can not be lightly dismissed. The 
modem investigations in genetics have, indeed, shown 
that it IS quite possible to produce a population com- 
posed of the congenitally defective— ^*thp halt, the 
blind, the weak, the variously deformed and degen- 
erate ” The biologist of to-day refers these possibili- 
ties back to tlie transmission of defective ^^genes,^^ the 
hereditary substance carriers tliat detemme devdop- 
ment In a stimulating address before tiio National ' 
Tuberculosis Association at Indianapolis m May, Pro- 
fessor Jennings,^ of the Johns Hopkins University, 

1 Jennings, H B "Public Health Progress and Bae^ 
Progress Are They Incompatible f" BmsNOE 66: 4G 
(July 16) im. 
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snslAmed the thesis that defects in genes become as 
open to remedy as defects in nutrition. After all, the 
underlying problem is largely one of chemistry The 
genes are ohemioal compounds The consequonceB of 
a defective thyroid secretion are remedied by introduce 
mg synthetically produced thyroxm with the food In 
prmciplo it 18 clear, says Jennings, that defects in the 
store of chemicals given us by heredity may be sup- 
plied by other means, that undesirable things in the 
store of genes may be cancelled or corrected, tliat re- 
actions among them which take an undesirable turn 
may be altered, set right All these things, he adds, 
are seen to be mere matters of iecbntc one needs but 
to know how 

Of course, the lorrection of defects attributable to 
hereditary weaknesses does not necessarily abolish tlio 
latter However thoroughly the natural effects oi bis 
“poor constitution’’ may be offset and his own life 
made more satistoctory alike to himself and to society, 
the defective individual continues to be a potential 
producer ol the unfit. Shall he therefore be prevented 
from surviving f Not intrequently physical shortcom- 
ings go hand 111 hand with conspicuous mental capaci- 
ties The artist is by no means always an athlete 
Shall the progress of the race be safeguarded by pre- 
venting the application of scientific ingonuit> thereby 
tiie hereditarily weak ma^ secure the enjoyment oi a 
foil, useful, happy, long litef To such queries Jen- 
nings has offered a cogent reply. The mere survival 
of a genetically defective mdividual does nothing to 
mcreasc the degeneracy of later generations— pi o- 
vided he does not propagate Not survival alone, but 
also propagation, Jennmgs rightly adds, is required 
for the perpetuation of defective genes Without 
propagation, survival is harmless, so far as race de- 
tenoration is concerned 

The implications of those statements are fairly ob- 
vious la their relation to the modem activities in the 
field of public health and social betterment they place 
burdens of responsibility where they have been only 
lightly considered heretofore The public health 
worker, Jennings remarks, must become genetically 
mmded, eugenically minded. If by his activities he 
promotes, m the congenitally defective, propagation 
as well as survival, his work does indeed tend toward 
a measure of racial degeneration. The control of the 
instmets that lead to propagation is a formidable 
problem The subject is one that can not be thrust 
aside merely because it calls for eonsiderable delicacy 
in presentation and, as yet, undovised tact m its 
furtherance. In any event the control of our environ- 
iments will not be summarily abandoned We still 
know too little about the details of heredity to assume 
that protective and defensive actions or selective oon- 
trdi of the environment are inevitably threatening to 


human welfare in the long run We may properly 
watch for defective genes and stop the propagation of 
their bearers, but, as Jennings concludes, the proposal 
to abandon control of the environment — ^the cessation 
of the process of adjusting ourselves to the conditions 
— ^iB not a senouB contribution to the practice of life. 
— The Journal of the American Medical Aeeoetatton 


SCIENTIFIC BOOKS 

Catalogue of the Btrde of the Americas and the 
Adjacent Islands in Field Museum of Natural 
History Part V Tyrannidae By Cbaoles E 
HBtiLUAYB Field Museum, Chicago, April 11, 
1927. Pp 517. 

The admirable synonymic and bibliographic cata- 
logue of birds of the Western Hemisphere should be 
known to all soologists Begun years ago by Charles 
B Cory, and continued after his death by C E Hell- 
mayr, it stands as a model worthy of imitation by 
others than ornithologists What a splendid thing it 
would be if in the coarse of tune the whole fauna 
and fiora of the Amencas could be catalogued in this 
fashion! It is of eourae true that in many groups 
Ihe genera and species are still so imperfectly known 
that no reasonably complete presentation of the 
fauna is possible Yet there are other organisms 
than birds which could very well be listed in such a 
manner as to illustrate principles of geographical 
distribution, and give us a fairly adequate idea of 
the leadihg facts Such, for instance, are the butter- 
fiies Looking through the bird volumes, noticing 
the distribution of the species and subspecies, one is 
continually remmded of parallel facts m relation to 
the butterflies. If these latter could be listed in a 
similar fashion, and the two senes compared, it is 
certain that interesting biological generalisations 
would emerge, A list of the terrestrial moUnscs 
would be no less instructive The method of the 
catalogue is to give the full synonymy and bibliog- 
raphy of each genus, species and subspecies, citing 
type localities, and giving the range as exactly as 
possible In footnotes are added many cntical com- 
ments, including brief diagnoses of subspecies, and 
often of genera 

To the generfd naturalist, special interest attaches 
to those birds which are peculiar to islands off the 
Amencan coast Several such are included among 
the Tyrannidae The genus Ncsotncctts (N ridg- 
toayi Townsend) is confined to the small Cocos 
Island, off the Qulf of Panama It is however re- 
lated to Eribatea {E magnirostria Gkiuld), a genus 
only found in the Qalapagos Islands The scarlet 
or vermilion fiycatohers {Pyfocephalus)^ well known 
on the mainland, are represented by two subspecies 
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m the Galapagos group, or five according to the 
former finer division of Ridgway (1804) One is 
peculiar to Chatham Island, while the other exists 
on nine islands The isolated Juan Fernandez has 
a peculiar species {Spisitorms femandeztanua Phil- 
ippi) of a continental genus The Falkland Islands 
possess a Muscisaxtcola {M maclovtana Gamot) 
which 18 only subspecifieally distinet from the main- 
land representative, and the same sort of thing oc- 
curs m the Island of Fernando Noronha, off Brazil, 
the Elaema {E, rtdkyana Sharpe) obtained there 
being only a large insular race of a continental 
species. The genus Elaenia is rich in peculiar insu- 
lar types in the West Indies, and has one on the 
Tres Manas Islands, off Mexico Mytarchua is simi- 
larly rich m West Indian endemics, while the genus 
Tolmarchus is confined to the West Indies, with spe- 
cial forms m the Bahamas, Cuba, Cayman Islands, 
Jamaica, Porto Rico and Haiti The monotypic 
genus Hylonax {H validus Cabanis) is restricted to 
Jamaica 

T D A COOKERELL 


SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 

A SIMPLE DEVICE USEFUL FOR DRAWING 
SYMMETRICAL OBJECTS 

The method commonly employed m drawing a 
bilaterally symmetrical object such as an mseot is to 
make a drawing of one half of the object, either free- 
hand or by use of a camera lucida, trace this on 
semi-transparent paper, and then retrace from the 
latter to outline the other half of the drawing For 
several years I have used the device described below 
and have found it much more satisfactory than the 
tracing-paper method Inquiry among entomologists, 
to whom it should be esi>ecially useful, has yet re- 
vealed no one familiar with it 



The device consists essentially of two reetai^rnlar 
pieces of glass A convenient form may be made by 
removing the emulsion from two 5" x 7^ pbotographio 
plates and fastening these together in planes at right 
angles They can be held ngidly in position by 
placing a narrow strip of adhesive plaster or binding 
tape along the angle where the edges meet and gluing 
aeiosB the upper ooiner a portion of the hd of a 
small pasteboard box, as shown in the accompanying 
figure 

Draw one half of the object and make a ntraigbi 
line constituting the median line of the final drawing 
Then place one section of the glass upon this line, 
look diagonally through the glass from above the 
part drawn and outline the image on the opposite 
side 

Ralph H Smith 

Crraus Experiment Station, 

Universitt of California, 

Biverside, Cauf 

AN AIR-TIGHT STOPPER FOR BOTTLES 

CONTAINING VOLATILE LIQUIDS OR 
FOR LARGE MARIOTTE APPARATUS 

The difficulties involved in securing air-tight seals 
with rubber stoppers are a matter of common expen- 
ence to those working in the laboratory This is par- 
ticularly true whore large Mariotte apparatus are 
employed or where volatile liquids are enclosed in bot- 
tles from which corks may be easily blown out An 
expansible stopper is shown in the illustration which 
overcomes some of the uncertainties frequently ac- 
companying the use of an ordinary stopper The 
stopper wag improvised for use on a metal Manotte 
apparatus supplying a shallow evaporation tank It 
was found to be so well adapted to the purpose that 
it has seemed desirable that some note should be made 
of it 
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Ab dwwn m the illtutration the stem of a bolt with 
a lexve flat bead is passed throogh a one-hole rubber 
stopper A sabstantial washer is then placed over the 
stem of the bolt and above this a eylmdneal metal 
deeve whieb serves to carry the wmg nut away from 
the month of the bottle affording greater freedom in 
tightenmg down on the rubber stopper After such a 
stopper has been pushed into place, a few turns 
of the nut compress the rubber longitudinally and 
bnng about a lateral expansion which holds the stop- 
per in place and gives a sufficiently tight seal for any 
ordinary purpose. 

Frank M Eaton 

Burrau ok Plant Inpustry 


THE FINDING OF PLEISTOCENE MA- 
TERIAL IN AN ASPHALT PIT AT 
CARPINTERIA, CALIFORNIA 

In February, 1027, on the Luoien Higgins ranch in 
Carpintena in southern Santa Barbara County, Cali- 
fornia, a steam-shovel which was taking out road 
material over a deposit of asphalt disclosed some 
bones These were brought to the attention of Mr 
Norton Stuajt, curator of the Santa Barbara Museum 
of Natural History Mr Stuart at once began an 
investigation of the Add and after several unsuccess- 
ful attempts to locate the source of the earlier finds, 
at last discovered a mass of material which extends 
to a depth that has not yet been measured Here 
Mr Stuart found a great number of bones of birds, 
mammals and rodents, together with pine cones, 
leaves and other plant matenal 

Mr Stuart was able to identify some of the bones 
as those of Teratorms, others as those of a horse, close 
to Eguua oee^ent<d%a, and the cones as those of the 
Monterey Pine, P%nu8 rodiafa. 

The Santa Barbara Museum of Natural History 
then invited Mr Chester Stock and Mr Ralph Chaney 
to examine the material which had been discovered, 
and has arranged with the Carnegie Institution to 
oontinne the excavation and the study of the matenal 
disdosed. 

The discovery of this interesting matenal exempli- 
fies the value of a local natural history museum on 
whose staff are men who can grasp the significance 
of snoh local discovenes 

Ralph Hopfhann, 
Director 

Santa Barbasa Uvmju 
op Natural HnsroRT 

PLEISTOCENE FAUNA AND FLORA 

Althouqk bitumiiieus depodts along the coaat of 
sottthen Califbitoiai between Santa Barbara and 


Ventura, have been known for a number of years, 
the early mining operations for asphalt in this region 
apparently never brought to light the presence of 
fossil remains in these aecnmnlations Recently the 
discovery of vertebrate and plant matenals of Pleis* 
toeeno age in an asphalt bed south and east of Car- 
pmtena, made as a result of excavationa for road 
materials, has directed the attention of the Santa 
Barbara Museum of Natural History to this locality. 

The deposit in which the fossil organisms are 
found has been desenbed and referred to by several 
authors It was considered in some detail by Eld- 
ndge' in his extensive report on the asphalt and 
bituminous rock deposits of the United States. In 
1907 Arnold^ showed the extent of this deposit on 
the geological map of the Snmmerland Oil District, 
Santa Barbara County, California, and discussed its 
occurrence in the report on the geology and oil re- 
sources of the Summerland region 

Through the kindness and cordiality of Mr Ralph 
Hoffmann, director of the Santa Barbara Musenzn 
and Mr Norton Stuart, curator, the Carnegie Insti- 
tution of Washington and the Cahfornia Institute 
of Technology have been invited to explore the local- 
ity and to cooperate with the Santa Barbara Museum 

The geological section is well exposed in the sea- 
eliff one half to three quarters of a mile southeast of 
Carpintena and is essentially that desenbed by 
Eldridge The Pleistocene deposits containing the 
vertebrates and plants he unconformably above 
highly inclined Tertiary (Miocene) shales and sand- 
stones, resting upon a surface apparently developed 
as a result of manne planation of the older rooks 
The Pleistocene formation is practically in horizontal 
position and reaches a thickness in cliff-section of 19 
to 12 feet It consists of sharp sand and some 
gravel and has been thoroughly impregnated by petro- 
leum The sand is sometimes cross-bedded Eld- 
ndge records the finding of an occasional shell lU 
this stratum 

Overlying the bituminous sand and gravd is a 
white or brownish sand which is at least two and* 
one half feet thick and may be somewhat thicker.. 
This sand has not been penetrated extensively by 
petroleum and, as compared with the underlying^ 
formation, may be regarded as practically free of 
sucb penetration* That the ummpregnated sand 
accumulated after a second period of erosion dunng 
which a part of the bituminous sand was removed 
and the bed containing the remains of land organisms 

1 Eldridge, 0 H , 22iid Ann Bpt U B Oeol Surv ^ 
Pt I, pp 444r-445, pi 68, 1001 

s Arnold, Ralph, 17. 8 Gael Burv Bull , pp 33-^5, pU^ 
1 and 8, 1007. 
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wsB truncated is suggested by the lelationships of 
the two deposits. 

Above the white or brownish sand is a dark earthy 
material reaching a thickness of at least six feet In 
the vieimty of the fossil occurrence the soil layer 
contains many manne shells and shell fragments and 
these are strewn also over the surface of the ground 
Indian remains and implements have been found in 
the soil stratum, pointing quite unmistakably to the 
faet that the locality has been occupied in recent 
time as an Indian site 

The Pleistocene mammals, birds and plants found 
in the bituminous layer appear to be concentrated 
m a relatively small area, but further exploration 
may reveal a more extensive accumulation of remains 
The occurrence is unique in that it has furnished a 
laxge representation of plant remains The plant 
assemblage is discussed below by Dr Ralph W 
Chaney and Mr Herbert L Mason, and the birds by 
Dr Loye Miller 

The mammals occurring at the Carpintena locality 
include the following foms 

Aenocyon, near dims IiCidy 
Oanis, probably ochropus Esch 
Urocyon, near califomicus Moams 
Mephitis, sp 
OdocoUeus, sp 

Squus, near oecidentalis Leidy 
Lepus, sp 
Satamiasi ^ 

The mammals include types found also at Rancho 
La Brea and at McKittnck The single exception is 
the chipmunk which is not recorded at the Los An- 
geles locality and thus far has not been recognized 
at McKittnck The assemblage contains certain de- 
ments suggestive of a forest environment, thus pre- 
senting the possibility of ecologic conditions which 
differ somewhat from tliose prevailing at Rancho La 
Brea and at McKittnck dunng the penod of their 
accumulation The time relationship of the Carpin- 
teria fauna to those from the asphalt stations men- 
tioned above may be more definitely stated when 
further collections are obtained 

An important feature of the occurrence is the 
apparent clearness with which the relationship of 
time of accumulation of the animal and plant remains 
to the geological record of this region can be estab- 
lished 

Chsbter Stock 

Caufornia Institute ok Technology, 

Pasadena, Calif 

BIRD REMAINS 

The bird remains examined total eighty determin- 
able specimens which are distributed on preliminary 


examination among fifteen spedaa, all of wfaieh have 
been reported from Rancho 1 a Biea and aQ but two 
of which are oommon to Rancho La Brea^ McKittridt} 
and the new bonzon under discussion 
Four of the species are extinct, namely Taratorms, 
Parapavo, Neophrontopa^ and Naogypa* A fifth 
species, Polyhorus, is foreign to the region m Recent 
time Parapavo and Gymnogypa do not ocenr at 
McKittnck Thus the fauna shows closer affinity 
with Rancho La Brea than with McKittnck, suggest- 
ing that the San Diegan region was distinguishable 
from the San Joaquin Valley Region by faunal dif- 
ferences as it IS to-day Such a form as Parapavo 
might naturally be expected to conform to the physio- 
graphic bamer of the Lhebre and the Tejon Mts 
even though le^s devated than at present That the 
strong flying Gytnnogtfpft should have been so re- 
stneted is difficult to bdievA 
last of species and specimens of birds The aster- 
isk (*) indicates a species extinct m the region 
to-day 


anas platyriiifnchos ( t) » 
^Parapavo oaHfom%oa - 
Lophortyx €al%fomica 
Oymnogypji oah/orManaa 
*Tcratofn« mermmi 
Agwla ehryaaetoa . . 

Butconid hawks 

*Neogyps errans . - -- 
*Neophroniopa amencanua 
*Polyborua eherxway « - 
Bvho vvrg%n%antia . 
Colaptea cafar 
Geoooccyx caUfonaanw 

Corvua corax 

Small pawenne species 


Specimens 
. 2 

17 

. 1 

4 

1 

28 

16 

1 

1 

. 2 

2 

. . 2 

1 

2 

. „ 1 

fiO 


The single species of swimmer and the total ab- 
sence thus far of waders coupled with the occurrence 
of such species as the road runner and the California 
peacock would indicate a coastal plain quite mde- 
pendmat of strand influence 

Lorn Mhub 

Ukiversitt of California, 

Los Angeles, Calif 


FOSSIL PLANTS 

Ant facts that bear upon the suboeot of the ongin 
and distribution of endemic floras are particulariy 
welcome This field of scienoe bos at its command 
very little in the way of evidenoe that is eoncrete or 
convincing. Therefore the finding m the geological 
record of fossil matenals that prove the existenee of 
a flora in past tune in a locality remote from its 
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pi!«a«iit dutnbatioii is most sigiufleftnt. fiueh u the 
reeently disoorered flora of the Pleistocene Bxea de- 
posits at Carpmtenaf Santa Barbara County, Cab- 
fomia. 

This flora as now known represents a forest as- 
semblage dominated by coniferous trees with a heavy 
undergrowth of shrubs and herbs Following is a 
list of fossil plants thus far found m the deposit 

Ptnvc radiata Don 
Ptmcs muneata D Don 
Cupreasua goventana Gord 
Arceuthobium, sp 
Choneanthe, sp 
Platanus, sp 
Amelanchior, sp 
Arctostaphylos, 3 species 

Xumerous other small elements not yet identiflcd 

Two hundred miles northward there exists to-day 
a relict flora limited to the coastal slopes in the 
vicinity of Monterey Bay Small groves occur north- 
ward and southward over a total distance of about 
fifty miles This forest flora is dominated by the 
Monterey Fine (Ptnua radtaia Don ) and has asso- 
oiated with it the Bishop Pine (Pttius mvancata Don ), 
the Monterey Cypress {Cupreaataa muoroearpa), and 
the Oowen Cypress {G govemana Ooxd.) The 
ground cover of this forest is composed largely of 
shrubs of Mansanita (Arcioataphyloa) and Califor- 
nia lilac (Ceanothu8)f there being several species of 
each Aside from these there are many other less 
common shrubs and a host of herbaceous plants. It 
IS this forest flora that existed in Pleistocene time 
in the vicinity of Carpmtena, practically as it exists 
to-day on the slopes back of Monterey Bay 

The preservation of the fossil matenal is particu- 
larly fine and the completeness of the specimens ts 
unique The conifers are all represented by wood, 
leaves, ovulate and staminate strobile, the mistletoe 
is represented by twigs, scale-leaves, staminate and 
pistillate flowers, and fruits, the jManzanitas by 
wood, leaves, flowers and fruits Particularly note- 
worthy are the flowers of Amelanohier and of the 
Mamanitas, in which minutest details as to pubes- 
cence, surface markings and stamen peculianties are 
plainly diaoemible. Epidemal layers of leaves show 
remarkable structure of tissue and stomata Sec- 
tions of much of the wood show mycelial threads of 
parasitic fungi as wdl as the borings and remains 
of beetles The threads of fungi, preserved and 
stained by petroleum, stand out in striking contrast 
to the tiesues of tbe wood. 

The abeenee of Geanothoe in the foseil deposits is 
noteworthy, as it oeeupies such an unpottant posi- 


tion IB the bving forest. However, further excava- 
tion is expected to bring to light other species and 
it IS reasonable to suppose that Ceanothus may be 
among them 

In comparing the flora with that of the other tar 
deposits of California it is significant to note that 
there is but one species in common with each of 
them. PmiM muncada is found also at Rancho La 
Brea and one species of Arrtostaphylos ooenni in the 
McKittnok deposit The La Brea flora contains a 
Cypress specifically distinct from that at Carpin- 
tena It is associated with elements indicating a 
drier habitat such as Jwatperua sp , Querem agrtfoUa 
Nee, Csitw sp and other elements of a similar nature 
The La Brea flora appears to be ecologically com- 
parable to the openly wooded hills of the inner 
California Coast Ranges, whereas the Carpmtena 
flora is obviously coastal The McKittnek flora has 
not yet been studied but m all probability is of the 
inland type 

From the fact that all the fossil plants from Car- 
pintena are identical or similar to species now livmg 
in California it seems proper to refer this flora to 
the Pleistocene The assemblage indicates a climatic 
change m the region smee Pleistocene time involving 
a lessening of the rainfall, an increase in the evapora- 
tion rate, and a considerable lessening of the amount 
of summer fog 

Ralph W Chanet 

CaRNXOIX INSTITUTIOK OF WaBHIHOTON 

Herbert L Mason 

Univskbity of Caufoknia 


SPECIAL ARTICLES 

THE AXIAL GRADIENT IN PARAMECIUM 
In work on the effect of crowding m Parom«ici«f» 
eaudatum it was noticed that individuals from the 
same parent, under identical conditions, divided at 
different rates Further, it was found that in the iso- 
lated fission products of animals which had divided 
m the morning the anterior piece had a more rapid 
rate, but in those isolated in the evening after divi- 
sion, the posterior piece divided first This suggested 
a temperatnie effect To test this the exact time of 
division of fission products was recorded for tiiree 
filial generations at three temperature ranges, in fif- 
teen cases at 26 to 30 degrees, in fourteen cases at IB 
to 22 degrees, and m twelve cases at 13 to 17 degrees 
Centigrade. The expenmental animals were trans- 
ferred from room temperature, 18 to 22 degrees, to 
the high or low temperature for the penod of the 
expeonment. Constant attention was required m the 
expenments, for approximately forty-eight hours at 
highest temperature and over seventy-two hours at 
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low temperature, m the effort to obtain the exact time 
of division of all the progeny and to identify the fls* 
aion products at the tune of division and to reiaolate 
them to the fourth generation. 

In the division of the first filial genexntion at 26 to 
30 degrees, the anterior cell always divided before the 
poetenor, at 13 to 17 degrees, the posterior piece 
always divided first , and at 18 to 22 degrees the rela- 
tive rate varied The following table gives the dis- 
tribution of cells havmg the highest and lowest rates 
at the high and low temperatures (see diagram) 



Temperature 


26-30® 


13-17® 


Piece 

per cent 

Piece 

percent 


a 

79 9 

h 

916 

Highest rate 

e 

13 3 

d 

68 


c 

67 




h 

98 3 

e 

416 

Lowest rate 

f 

07 

a 

83 3 




e 

16 7 




Z 

68 


In the third generation at high temperatures, the 
“a” piece had the most rapid rate in 79 9 per cent 
of the cases and in the other 20 1 per cent it came 
second, while the "e'^ piece, which is the anterior 
piece of the posterior cell produced m the second gen- 
eration, had the highest rate in 13 3 per cent of the 
cases The “h” piece under these conditions had the 
lowest rate in 93 3 per cent, and the “f’ piece in 6 7 
per cent, of the cases 


At the low temperature range, 13 to 17 degrees, 
there is a marked reversal. The ^‘h” pieoe dmded 
moat rapidly m 91.6 per cent of the eases and in all 
other eases the ^*d’* cell had the most rapid divi*> 
Sion rate, but there was oonsiderabk vanation with 
respect to which pieces showed the lowest rate, ^'a'^ 
pieces were lowest in 33 3 per cent. , in 41 6 per 
cent, “e’’, in 16 7 per cent, and in 833 per 
cent Here there is mdicated a possibility of aedi- 
matization or recovery m the anterior pieces, since 
in the preceding division the piece had the low- 
est rate m 74 9 per cent, and the ‘‘O’* piece in 26 1 
per cent 

At the mtermediate temperature range, 18 to 22 
degrees, there was no noticeable order of division 

Those n'sults suggest an interpretation ni terms of 
Child’s gradient theory The axial gradient in Para- 
mecium has been mdicated by various methods, but 
the evidence from cell lineage presented here is of 
particular significance since there is less uniformity 
in cytolysis along the axis of Paramecium than witb' 
any other oiliale thus far examined ^ It has been 
shown for some fonns, e g , Planana, that a rise in 
temperature up to a certain point accelerates the more 
active levels to a greater degree than the less active 
In view of these facts it may be suggested that the 
sudden nee of temperature accelerates, end the low- 
ering of temperature retards physiological activity to 
a greater extent in the anterior than in the posterior 
region of the body Some of the data suggest that 
if the cultures were kept at the different temperatures 
for a longer time, acclimatisation would obliterate 
the differences in division rate. 

At the intermediate temperature the antenor end 
IS neither inhibited nor accelerated sufficiently to 
show either a more or less rapid rate of division con- 
sistently Apparesntly there may be an inheritance of 
the relative regional metabolic rates of the original 
animal in the fission products at least to the third filial 
generation 

The differential rate of division of progeny of a 
single individual may account for some of the diffi- 
culties mvolved in obtaining consistent results in esa* 
penmental work on Paramecium * 

WaziAuaGA Putbrsem’ 

WRXTUAN liABOBATOaT 

or Expbxiicxntal Zooioot, 

UmvxasiTT or Csxcack) 

1 Child, 0. M., and Deviney, Ksds, 1926. '^Oaatri*^ 
bntlons to the Physiology of Paramecium eaudatniiL*^ 
Jour, ISwp Zool , YoL 48, p. 267. 

SI am indebted to Professor W. 0. AHee, of the De- 
partment of Zoology, and to Dr. liarie A. Hinriehs^ of 
ike D^artmant of Phyaiology, for wugguHAm during 
the progress of this work. 
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JOSIAH WILLARD GIBBS AND THE 
EXTENSION OF THE PRINCIPLES 
OF THERMODYNAMICS 

Fifty years ago there was being published in the 
Transactions of the Connecticut Academy of Sciences 
a paper by Josiah Willard Gibbs, then professor of 
mathematical physics at Yale This paper bore the 
title, “On the Equilibrium of Heterogeneous Sub- 
stances ” To-day from various parts of the world 
come notices and reports of meeting of societies and 
groups of scientific men engaged m apparently most 
diverse lines of investigation or industry, who, reeog- 
niEing the lapse of fifty years and the changes they 
have brought, pause to recall the event of the pul^ 
lieation of Gibbses paper and to pay superlative 
tribute to the intellect and accomplishment of a man 
who influenced so profoundly the remarkable scien- 
tific progress made during this period 

It IS therefore appropriate to call attention at this 
time to some of these memorial tributes and m par- 
ticular to some of those expressed at the recent jubilee 
celebration held in hia honor by the Chemical Society 
of Holland, for by quotations from them it may be 
realized through the words of eminent scientists the 
high esteem in which the most eminent American man 
of science is held throughout the world By this 
means, too, something may be conveyed of his char- 
acter, his industry, his wonderful ability for taking 
pains, and ehiefest, his commendable lack of self 
interest in research 

It IS worth while also to refer to the environment 
of Gibbs, since the environment of a man — especially 
the intellectual environment of an intellectual man-* 
18 an essential part of him and may largely determine 
the form and direction his intellectual activities shall 
take 

The period covered by the life of Gibbs, 1839-1903^ 
was marked by an unusual interest and activity m 
physios It 18 only necessary to recall the names of 
eminent physicists of that period to be assured of 
this This interest, too, was general, and in so far 
as it pertained to the people at large, was inspired 
by the relation, then becoming more and more ob- 
vious, between the useful and practical applications 
of physics to industry and commerce Industry was 
bcguining to establish its laboratories and seek the 
leadership of scientific method 

The concept of eneorgy was emerging during the 
early life of Gibbs and although not yet seen with 




160 


scrmcs 


IT<Mk LXVI, No im 


onongh precision to require a name and definition 
attempts bad nevertheless already been made to define 
the possibilities of machines In 1847 appeared the 
paper of von Helmholtz, ''Die Erhaltung der Kraft/* 
which needed only the substitution of the word 
Energte for that of Kraft to reveal in a most extended 
sense the pnnciple of the conservation of energy 
that found so rational a place beside the pnnciple of 
the conservation of mass that had earlier found 
expression 

The situation in phvsics dnnng the formative years 
of Qibba was not greatly unlike that that surrounds 
a young student at the present day The attention 
is intensely directed to a new vision just ahead and 
its alluring possibilities In the early years of Gibbs 
it was the concept of energy and the dynamical 
theory of heat, out of which ultimately grew the 
formulation of the first and second laws of thermo- 
dynamics and, in these still later days, the Theorem 
of Nernst. In the present day the vision is also 
allunng for it always pushes forward. It now seeks, 
though not an nltimate, yet a still more mclusive 
generalization through a better knowledge of the 
structure and mechanism of the atom* There is now 
scarcely any phase of physics uninfluenced by this 
new development — ^just as m Gibbs’s youth the major 
interest was in statistical mechanics and thermo- 
dynamics 

Gibbs followed the trend of his time He sought 
the inspiration and instruction of the pioneers who 
were establishing the laws and prmcxples of the then 
new development in physics The years 1867 to 

1870 he spent as a student in Europe, studying there 
physics and mathematics, and, among other sources 
receiving inspiration from Magnus, Hdmholtz, 
Kirchhoff and Clausius These names are inseparably 
connected with the development of the principles of 
thermodynamics 

After his return from Europe, Gibbs was elected 
to the professorship of mathematical physics at Yale, 

1871 The direction of his activities had now been 
determined even to subject and method All his sub- 
sequent effort was to be directed to the mathematical 
analysis and investigation of thermodynamic prob- 
lems His methods were naturally influenced largely 
by those of Clausius and the problems he at first 
interested himself in referred to homogeneous sys- 
tems He employed the Camot-Clausius cycle and 
the Clausius concept of entropy In the prosecution 
of these earlier studies Gibbs made rapid progress 
He greatly extended the graphic method of analysis. 
He invented the system energy, entropy, volume 
which proved of great value This attracted the at- 
tention of Maxwell, whose last effort before his early 
death was to mould with his own hands a model 


devdoped from these three dimensions. This he eent 
to Gibbs. Gibbs is probably as well known through 
the graphic methods he introduced as by his more 
important theoretical contributions 

The problems possible of solution by the meUiods 
of Clausius and by those of Gibbs np till 1876 were 
confined almost exclusively to homogeneous systems. 
Besides, there entered into these analyticnl methods 
what further limited their practical apphoabihty, 
mg , the concept of reversibility In reality most of 
the processes of nature and those most usefhl to men 
fLre irreversible and involve heterogeneous not homo- 
geneous systems To extend the principles of ther> 
modynamics to include non-reversible and beterogenoF 
oua systems would be to make them universally 
applicable This was an exalted vision, yet such a 
vision was the natural outcome of the progress that 
had already been made Clausins had expressed tins 
universality in the well-known couplet formulating 
the first and second law 

ZHe Energie der Welt konetamt, 

Dte Sntropie der Welt etreht emem Modeimnni am* 

This couplet — significant of the influence of Clau- 
sius, and recognizing no mechanism nor theory — 
Gibbs used as a text or sub-heading to his memorable 
paper ^^On the Equilibnnm of Heterogeneous Sub- 
stances ” 

The writings of Gvbbs, however, show plainly that 
he early recognized the possibilities that might result 
from an extension of atomic and molecular theories 
and the nse of statistical methods But he realized 
also, at the time he was woricing, the meagemess of 
definite knowledge then existing for a more extended 
atomic theory It will be noticed also from a quota- 
tion to be made that Ostwald was of opinion that 
the value of Gibbs’s paper rests on the fact that be 
concerned himself exclusively with eneigy magni- 
tudes and wisely avoided all kinetic hypotheses. 

In the appheation to life and industry of funda- 
mental principles of science that bad already been 
formulated, the last fifty years have been the most 
active and productive in the world’s history, even 
though they may not have been the most productive 
iu the discovery of new ones The ree^t of the 
severe scrutiny and test of those years upon the work 
of Gibbs IB perhaps nowhere bettor revealed than to 
the tributes publicly paid to his memory and aooom- 
phshmenta by those qualified to make use of and 
judge them 

That so important a piece of work should ramafa 
for fifteen years practically unknown after its pain 
lioation m America is wortl^ of much contrite xeflee- 
tion--for the work itself is a model of what Amertoga 
thoroiighness joined to vision ego be, while its ted mi * 
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cal ftitd public ncflcot aver go long a period often 
an eqoally notable example of whet Amenean baste 
and gnper&ciality oontinne mereoBingly to be 
Bnt some rumor of Gibba^s woric Anally did reach 
Europe; dttmgen mentioned it to Oetwald, Ostwald 
inveetigated — ^being partioularly interested in the sub- 
ject of ohemical equilibnom. In his autobiography, 
'^Lelienslinien/’ now being published, he recounts the 
incident quoted at the Holland celebration 

l^ttingen had already mentioned to me while I was 
yet at Dorpat the existence of a work on thermodynam 
les by an Ameriran physicist He had referred to it 
as signifleantr but difficult to follow 
In order to make myself clear concerning this mightiest 
of all means (thermodynamics) for derelopmg a theory 
of chemical attnltv, I began the study of Oibbs^s paper 
after no little difficulty In trying to secure a copy of 
It My experience with the paper tallied with that of 
bttlngen^I found it difficult to make headway in it, 
\ct I recognised, and that without a doubt, its immeuse 
importance Not many bad anticipated me in the recog 
nition of this work , previonsly, only Maxwell m England 
and van der Waals in Holland had i;eferred to it 
There seemed no other way possible for me to gain 
an understanding of the work than to translate the 
I paper ward for word An abstract of it waa impossible 
because it was already so condensed that further abbre 
viation waa out of the question It was also my thought 
that by a German translation and publication of this 
long nogleeted mastorpleoe it could be brought to light 
and allowed to take the place that its importance should 
merit among other investigations 
Gibbs’s paper proved of the greatest Influence on my 
own development, fur— although he did not emphasize 
the point nor even mention it — Gibbs concerned himself 
exclusively with energy magnitudes and their factors and 
avoided completely all hinetic hypotheses By so doing 
he won for his results a permanence and eecurity that 
has placed thmn among the highest products of Intel 
lectual attainment. It is a fact that up to the present 
time, not a single error either in his formulae, bis re 
suits, nor yet— and this is the most remarkable— -in his 
assumptions has been found Among scientific articles 
there are to be found not a few wherein the logic and 
mathematics are faultless, but which for all that are 
worthless because the assumptions and hypotheses upon 
which the faultless logic and mathematics rest do not 
corre^Kmd to actuality. In this most important respect 
the work of Gibbs is free from error 
This important work of the gifted American physicist 
was published by me (with h» cooperation) in 1892 
(fifteen years after its publication in America) under 
the title, ^^Thermodyiumiache Studies,” This was for 
a long time the only form in which this most significant 
contribution was available to the seientifle world* • • 
The German edition was soon exhausted and the book 
has lottg been ont of print. It thus oddly came about 
that English and American students were obliged to 
study a woric in German originally published but not 


available in the Engliah language Not until 1906 
(thirty years after its first printing and three years 
after its author’s death) Longmans brought out m 
Snplofud an edition of the few papers ever published 
by Gibbs, A German edition is now no longer neoeasary. 

Willard Gibbs was an excessively modest and reserved 
geniua His entire life, with the exception of a few 
years spent elsewhere in study, was passed in New Haven, 
Gonneetleut, where hu father before him was a profes 
sor in the unlversify Of his greatness— he is without 
question the greatest acientifie genius the United States 
has produced— neither the citizens of his native town 
nor yet of America had any conception He was to be 
discovered first in Europe Thu occurred in Holland 
through the physicist von der Waals — in Germany 
through littmgen and myeelf In Holland an entire 
school of followers beginning with the student of Bemme 
Un, Bakhuis Roozeboom, has developed around a single 
one of the many gmieraluations that Willard Gibbt 
arrived at and publiahed m his great work The nucleus 
of the Holland group is the Phase Law of Gibbs. It was 
thus that by degrees the seientifle world became aware 
that in Willard Gibbs dwelt a mind worthy to rank 
along side those of the great physicists Helmholtz, 
Clausius and W Thompson 

The cloee consideration that I was compelled to give 
to the work of Gibbs in order to translate it was of 
great advantage to me Although I was able to follow 
his mathematical processes only incompletely, X never 
thelesB acquired from the attempt to follow them an 
invaluable method of thought I learned the vsJue of 
the straightforward reality with which he grasped the 
separate problems and the exhaustive vision with which 
he marshaled his equations and developed from them 
far lying consequences Also I could not help but realize 
that the two hundred equations that his work embraced 
were, without exception, equations dealing with purely 
energy magnitudes For me this fact had the greatest 
significance for it showed that every fundamental Arbeit 
must be a work based upon the fundamental laws of 
energy 

Besides Oetwald, to whom the memory of Gibbs 
must owe a special debt of gratitude, many other 
Europeans participated in the jubilee celebration of 
the publication of Gibbs’s work held by the Holland 
group 

Le Chateber paid bis respects to the memory of 
Gibbs upon this occasion In his contribution he 
attributed to Gibbs the rdle of creator and designates 
his creation as the immense domain of Af^chomguc 
Chmtque. He said 

This chapter of science Gibbs created and added to 
human knowledge where nothing hod eziated before, and 
this creation of his was so complete and perfect as it 
came from his hands that the fifty years that have 
passed have been able to add little or nothing to it. 
The numerous savants who have in the meantime eon- 
oemed themshlves with like questions have aoeomplished 
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little more than a paraphrase of hia work Thej have 
perhaps completed some pointe in more detail, but more 
often they have only applied to particular eases laws 
formulated by Gibbs Oibbs deduced and expressed 
his Phase Law in two pages, but there have been pub* 
lished many large volumes recording divers applications 
of it 

lu 1899, twenty-tu o years after its American print- 
ing and five years after Ostwald's German translation 
appeared, Le Chatelier translated into the Fi*ench 
langnago and published the paper of Oibbs 

An important tribute to the accomplishment of 
Qibbs was expressed by Professor Donnan, of Lon- 
don, whose notable vvork on membrane equilibria is 
one of the manifold applications of the principles 
formulated by Gibbs and here applied to thermo- 
dynamic investigations of life processes It was 
Donnan’s tribute to Gibba on the occasion of the cen- 
tenary celebration of the founding of Franklin Insti- 
tute that came to many of our countrymen as a matter 
of news — came as a front page announcement of a 
great discovery — twenty years after the death of 
Gibbs On that occasion he referred to the paper of 
Gibbs as *'one of the mightiest works of genius the 
human mind has ever produced ” In his contribu- 
tion to the Holland jubilee, instead of dealing with 
hiB own special work and the relation it bore to the 
generalization of Gibbs, he dealt with the great unify- 
ing influence of the work of Gibbs as shown in the 
diversity of its application and in particular he dwelt 
on its immense practical value to industry He said 

The ayatema with which the chemist is called upon to 
deal in the carrying out of industrial processes are 
usually of extreme complexity when \iewed from the 
standpoint of kinetic and electronic theory The exact* 
mg demands of modern life do not allow him to confine 
his labors to ideal solutions or ideal gas mixtnrea or to 
monatomic crystals m the neighborhood of absolute zero 
The rapid advances of physics and physical chemistry 
in modern times undoubtedly hold out the hope that the 
tune will come perhaps m no veryVdistant future whmi 
the structuTc and activity of the material world will be 
understood m terms of a tlieury based on the poten 
tiahties and actiMtics of electrons, protons and radia- 
tion, or possibly of radiant energy alone Although 
such a theory alroadv exists lU outline, it is not suffl* 
ciently developed to suffice for the immediate needs of 
the chemist who is called upon to devise and control 
technical processes involving concentrated solutions of 
complex composition and often containing substances of 
complex molecular structure During the past thirty or 
forty years, however, chemical science has been able to 
utilize, with immense benefit to itself, that part of 
physical science known as thermodynamics whereby the 
most complex equilibria can be dealt with quaatita 
tively without any knowledge of the intimate ''mecha- 
nisms” underlying physical and chemical phenomena 


We owe the flrat complete and general expop^t^ of the 
thermodynamics ofiinultiplB component eyitems, eape- 
oially in relation to heterogeneous equilibria to the 
pioneer work of Josiah Willard Oibbs in the late seven 
ties of the last century Donnan concludes bis 
tribute by quoting from 8ir William Pope the words, 
referring to Gibbs’s Phase Law, "Who would have 
believed thirty years ago that the Phase Buie of Willard 
Gibbs would to day be an important accessory to the 
manufactuie of a number of heavy ehemicalsf Tet the 
men who learned the principles of this seemingly mathe 
matical abstraction as students have revolutionized n 
great branch of chemical industry. 

The address upon this occasion by Tammann, whose 
Fach IS metallurgy and whose interests might seem 
remote fnim the physics of life processes that chiefly 
interest Donnan, contains this sentence 

Never has an abstract investigation so influenced the 
fundamental basis of industry as has the treatise of 
Gibbs on heterogeneous equilibrium 

Such quotations could be indefinitely extended 
Those that have bden given arc not ephemeral, they 
are based by their authors upon a long profitable 
personal expenence leading to an evur-mcreasing 
knowledge and appreciation of the beauty, utility 
and value of the work of Gibbs It has been men- 
tioned that the universality of the principles of 
heterogeneous equilibrium was fully realised by 
Gibbs The extent to which they have been reahzed 
in actuality is witnessed by the great number of in- 
vestigations they have inspired and by their important 
results These investigations cover the most diversi- 
fied fields of human interest A coordination of them 
in simple understandable terms would form one of 
the most interesting chapters m NatHrphtlosophte 

The hearty and sincere tributes of Europe to an 
American scholar might suggest one basis at least on 
which international amity is secure But interna- 
tional amity even on so ideal a basis is not seeure the 
moment the practical application of pure science is 
made by industry, and by the industry of that nation 
the best qualified to make application of it. Not 
only was the value of the work of Oibbs in the field 
of pure science first recognised by Europeans^the 
source from which the inspiration of Gibbs was 
wholly drawn— it was m Europe also that it found 
its most extensive and efficient application The 
laws of heterogeneous equihbnum are the laws upon 
wbioh are based industrial synthetic processos. Cem- 
meree has become familiar with many of its produots. 

When the possibilities and advantages of indiuh 
tnal appropnation of the results of pure science axe 
xn a degree realised from tangible resttlts and the 
broad highway leading to them prepared and tfarewn 
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open to all traffio, many mtercnting reUktiona are 
revealed that are not directly recognised as those of 
pure physios By way of suggestion, the following 
from Pasteur may be of interest 

Science it le true is of no nationality yet it is 
the highest personification of nationality Science has 
no nationality becnuso knowledge is the patrimony of 
all humanity — ^the torch that gives light to the world 
Science should be the highest personification of nation 
ality, because of all the nations that one will always be 
foremost that shall be first to progress by the labors of 
thought and mtelligcnee 

F W Stevens 

Washington, 1) C 


ARTHUR ARTON HAMERSCHLAG 

Arthuk Auton IlAMERScnLAO, bom in Nebraska, 
was a native of the West, educated in the East, hon- 
ored for his work by university degrees and society 
fellowships He was perhaps most widely known for 
his advancement of trade and technical educational 
ir^thods, culminatmg in the presidency of the Car- 
negie Inst * ite of Tcelmology at Pittsburgh for a 
period of twenty years 

With the advent of the world war he gave his tech- 
nical services to his country as advisory assistant to 
the Secretary of War At its dose he returned to 
technical engmeenng investigations as president of 
the llesearcb Corporation of New York, a service 
closed by death on July 20, 1927, at the age of fifty- 
eight years 

Thua ended a life characterized by breadth of vision, 
tempered by scientific honesty, keen insight, careful 
judgment, deep concentration, the results of an an- 
alytical mind and npe scholarship. 

He made scientific studies of commercial problems 
which have added to industnal progress, and his ad- 
vice was sought in many fields His life was a busy 
one and many of his studies required a large outlay 
of tune and patience to unravel Yet, with all his 
duties and argent demands on time, he was never too 
busy to give coonsol and advice to young men. This 
phase of his activities is known to those directly af- 
fected, but not to the outside scientific and industnal 
world, where his technical attainments were so well 
recognized. 

These young men were encouraged to do their best 
work, to seek advancem«it on merit Their problems 
were disoossed from all angles and solution reachpd, 
just as m his work for mdostnal companies. They 
reported to him at regular intervals on their work and 
progress The advice was given in personal inter- 
views and even more by eoireq[Hmdenoe^ usually by 


xetum^maiL The number of these men would run 
probably into the hundreds during his lifetime 
The results are shown m the high positions in the 
mduslrial world now held by these prot^s of Dr* 
Hamersehlag They serve as executives, supemten- 
dents, etc., in some of the largest industries. They 
owe to a very large extent their progress and acknowl- 
edge their success as due to this influence 
He appeared to take a special delight and pleasure 
in these reports and in the odvanoament of these men 
He delighted in sketching their upward rise in busi- 
ness, though seldom giving the name of the man 
Scientific and technical attainments survive and be- 
come part of knowledge and science, but the personal 
influence of a groat and helpful man becomes part a£ 
life and character Character building is as impor- 
tant, if not more so, than scientific growth, but when 
both are combmed, that man becomes notable. 

In a world beset with complexities, worry, toil, the 
lightening of the load by encouragement and helpful 
advice to the discouraged is a real humanitarian 
service 

Dr Hamersehlag was a groat engineer and edu- 
cator, he was also a most valuable adviser and spur 
to greater endeavor to inan> young men who will miss 
his help, but who have become better and more suc- 
cessful men by his life, and who are very glad to pay 
this tribute to his memory 

G P GrimsiiEt 

Baltimore, Mn 


SCIENTIFIC EVENTS 

CENTENARIES OF 1937 

In the London Times, as quoted in Nature, Pro- 
fessor 11 J Spooner directs attention to some of the 
notable centenaries which occur this year Among 
the names of men of science which he mentions are 
those of Newton, Laplace, Fresnel, Volta and Lister 
The bi-centenary of the death of Newton will bo cele- 
brated at Grantham in March, while the centenary of 
the death of Volta is being recognized by the holding 
of an electrical exhibition at Como The custom of 
commemorating such events should find general ac- 
ceptance, for, as Fairbaim once remarked, *Uhe small- 
est honor we can do the great benefactors of mankind 
is occasionally to bring them to our recoUection ” To 
the names mentioned others are added by NaturBf 
which says "Next m interest to mathematicians and 
astronomers, after Newton and Laplace, comes that of 
Robert Woodhouse (1773-1827), successively Luca- 
sian professor and Plumian professor, to whom be- 
longs the credit of introducing the ealeulas at Cam- 
bridge and who found earnest disciples in Babbage^ 
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Handid and Peacock Another astronomer who died 
the same year was Calandrelh (1746-1827), once 
director of the Vatican Obaervatory, while going back 
ibnr hnndrd years we have the birth of Stadius 
<1627-1579), a predecessor of Kepler as mathemati* 
man to the Emperor of Oeimany. A contemporary 
of Stadxna who should not be overlooked was the 
famous Dr« John Dee, alchemist and astrologer, who 
was bom in 1627 and died m 1608 To chemists and 
physicists the tercentenary of the birth of Boyle 
(1627-1691) and the centenary of the death of Au- 
gostm Jean Fresnel (1788-1827) will afford the great- 
est interest. Though Fresnel sank into an early grave 
he was one of the foremost students of optics, and it 
was only eight days before his death that Arago placed 
in his hands the jitomford modal of the Royal Society 
Another physicist of note who died in the same year 
was Chladm (1766-1827), whose works on sound were 
translated into French through Napoleon. Henry 
Beaufoy (1764-1827) was both physicist and astrono- 
mer, but IS still bettor known for his expenments in 
naval architecture The year 1827 saw the publication 
by Ohm of The Galvanic Circuit worked out Mathe- 
matically ’ Although no great chemist died in 1827, 
m that year were bom Sir Fredenck Abel (1827- 
1902), John H Gladstone (1827-1902), Edward 
Nicholson (1827-1890) and, most distinguished of all, 
Marcellm Berthelot (1827-1907) In the same year 
the death occurred of Samuel Crompton (1753-1827), 
whose work as the inventor of the spinning mule will 
be the occasion of a gathering at Bolton, and also of 
Geoxge Medhurst (1759-1827), one of the inventors 
of the atmosphene railway Among the great pioneers 
of last century was Saudford Fleming (bom 1827), 
who was engineer-in-chief of the Canadian Pacific 
Railway from 1871 until 1880 ” 

THE 8EISMOLOG1CAL WORK OF THE U. S 
COAST AND GEODETIC SURVEY 

The most comprehensive survey of earthquakes of 
the United States, including the insular domain, ever 
undertaken by the government, le being compiled by 
the Coast and Geodetic Survey under the supervision 
of the director of the survey, E Lester Jones 

The data are being compiled by the chief of the 
Division of Terrestrial Magnetism and Seismology, 
Commander N H Heck, to show the history of all 
the major disturbances that have been recorded on 
seismological instruments in United States territory, 
some coses dating back approximately a century. 
This information will be embodied in a compendium 
which will appear in the autumn tiling the story 
of the principal earthquakes in both teohnioal and 
non-technical language, with a short r^Bumd of the 


soientifle data, grouped by states and seotions of the 
eouatiy as well as chronologically arraqged. 

The survey has recently completed its emsmologieal 
report for October, November and December, 1925, 
with supplemental data to complete the record for 
1924, and it has begun work for the official complete 
detailed record of 1926 

The 1925 report, prepared by the mathematician 
of the Division of Terrestrial Magnetism and Seis- 
mology, Frank Neuman, with the assistance of Lieu- 
tenant J H Service, Ensign F B. Qumn and J D 
Thurmond, junior engineer, shows that out of 187 
earthquakes recorded in United States domain from ^ 
October 1 to December 31 of that year, the locations 
of the disturbances were well known or approxi- 
mately known in 83 eases and uncertain or unknown 
m the other 64 cases 

The distribution of these known locations of earth- 
quakes, by states, follows 

California, 17; foreign and submanne, 40, Mexico, 
6, Wyoming, 4, Guam, 3, Connecticut, 8, Montana 
and Nevada, 2 each, Alaska, Hawau, Maine, New 
Hampshire, Rhode Island, Washington (State), 1 
each. 

During that three months’ period, seismographs 
formerly m operation at Vieques, Porto Rioo, bdng 
thoroughly overhauled, were put in operation in the 
new Coast and Geodetic Survey magnetac and seia- 
mologioal observatory near San Juan, Porto Bieo. 

The surveys designed to detect earthquakes in Cali- 
fornia were contmned during thst penod and a 
party, under the direction of William Mosaetter, oper- 
ated in the vicinity of the weatmm end of the Santa 
Barbara channel. 

Vessels engaged in survey work are directed to 
make reports of visible or felt effects of earthquakes 
but none were reported by them and examination of 
tidal records from the numerous gauges on the Atlan- 
tic and^ Pacific Oceans disclosed no indication of 
tidal waves during the three months 

The complete seismological anmmary for 1925 show- 
ing ^'distnbution of earthquakes recorded in the 
United States, the regions under United States jtms- 
diction and adjacent sections,” enumerate 668 earth- 
quakes so recorded dunng the year 1926, of which 
222 were definitely or approximately located (loca- 
tions officially described as ^‘wdl-known or approxi- 
mately known”), locations of 77 being luted as un- 
certain and locations of 269 as still unknown. 

Of these 568 earthquakes, 180 were ^'provisionally 
located” as occurring in North America and 48 with 
some uncertainty in North America, 4 provisionallyi 
and 1 uncertainly, in South Amenoa; 8 provinonaHy, 
in Europe; 11 provisionally, and 1 unoertaiidy, ui 
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Anit; 7 in Qub AUantw Ooean and adjafient water, 
pxoviaiotiaUy, 60 provisionally, and 82 uncertamly, 
in tbe Pacific Oem and adjacent waters, 7 pro* 
visioiially in the Indian Ooean, and adjacent waters; 
268 unknown. 

THB AERIAL SURVEY DETACHMENT 

Two aerial surv^ detachments, each composed of 
a commissioned officer of the Army Air Corps, who is 
a photographic pilot, and an enlisted photographer, 
were recently authorised by the War Department, for 
the purpose of assisting the U S Geological Survey 
m carrying out its extensive program for the present 
calendar year in mapping areas in. various states 
throughout the country 

One of these detachments will photograph areas in 
Maine, New Hampshire and Vermont, approximating 
8,000 square miles. A great portion of these areas, 
particularly in Maine, have never been adequately 
mapped, and all existing are old and somewhat obso- 
lete The other detachment will begin operations on 
a 4,000 square mile area in Illinois, and later will 
photograph areas in Michigan and Wisconsin. 

One detacliment of this kind, orgamzed last year 
for a like purpose, photographed during a six months’ 
period approximately 9,000 square miles of temtoxy 
in the states of Michigan, Wisconsin and Illinois. 
Through the work of this detachment it is estimated 
that the saving to the government was approximately 
$100,000, thus demonstrating the efilcacy and economy 
of aenai surveying 

Each aerial survey detachment is equipped with 
tnlens camera and accessories, and furmi^ed with two 
special photographic planes, one of which is held in 
reserve. The function of these detachments is to make 
aenai photographs, which are in turn used in making 
topographic maps by the Geological Survey The per- 
sonnel of the detachments is relieved of all other mili- 
tary duties and assigned exclusively to aerial survey 
activities for a penod of six months. It is placed 
under tiie direct control of the chief of Air Corps, who 
IS authorised to issue the necessary orders, for its 
movements and employment, according to the program 
submitted by the survey 

THE CHEMICAL EXPOSITION 

From the advance mformation which has reached 
IndMirial and Engmeermg Chemtsiry, it may be an- 
nounced that 

Many distinctively new and outstanding achievements 
in chemical engineering, in tbe manufacture of instru- 
ments of precision, In mechanical engineering as applied 
to tbe chemical Industry, in new apparatus of various and 
nuidiy kinds, and, we are happy to say, in new chemicals 
and new ehemieal products, win feature the Eleventh Ex- 


position of Cbemleal Industries, which will open its doors 
to the public on September 26 at the Grand Central 
Palace, New York City There will be an extensive ex- 
hibit of casein plasties, some of which are new in the 
field and deserve careful examination. Alloys especially 
high In their resistance to corroaion will be another point 
of interest, for some of them have been oifered only lately 
following a considerable penod of research. One of the 
great corporations which has not been prominently identi- 
fied with this development has recently undertaken some 
new lines of manufacture, the products of which will be 
seen at the exposition 

This year in a section devoted largely to exhibitors of 
containers, emphasis will be placed upon packaging, 
weighing, labeling and handling equipment The subject 
of containers has long been a troublesome one, for in the 
past many products of the chemical industry have been 
marketed in such disreputable packages that attention 
was directed to matter some tune ago Not only is 
the use of such packages detrimental from the sales pomt 
of view, but in some instances the common earners have 
refused to accept some commodities for transportation, 
not primarily beoause of their hasard, but c^efiy be 
cause of the carelessness m methods of packing This un- 
fortunate situation IB now much relieved and the exhibits 
to be found this year at the exposition will prove of great 
assistance to chemical manufacturers. 

Among the exhibits will be found many of distinctly 
educational nature These include those under the 
auspices of the American Ceramic Society, the Amoneaa 
Chemical Society, the National Safety Council, several 
bureaus of the United States Department of Ctommerce 
and the United States Department of Agriculture Sev- 
eral industries will use the opportunity to promote the 
education of the public with reference to their products, 
as for example, the new types of glass which permit a 
large percentage of the active rays of the sun to pass 
through them Iowa State OoUege will present evidences 
of development in the industrial use of agricultural prod 
ucts From the territory represented by such railroads 
as the Southern and the Southern Pacific Company, and 
from the Ontano Department of Mines will come inter- 
esting displays of natural r^aw materials from the field 
as well as from the mine The southern section will in 
elude a considerable number of exhibitors, part of which 
will represent commercial houses and large industnes 
Some three hundred exhibitors axe upon the list of those 
who have engaged space. 


SCIENTIFIC NOTES AND NEWS 
Bmmuu Bordsk Boltwood, since 1910 professor 
of radio-ebemistry m Tale University, died by suicide 
on August 14, at tbe age of fifty-seven years. 

Frirndb of Mr. Thomas A Edison and employees 
of the Edison interests throughout the country joined 
on Afiguit 8 on the lawn of Edison’s home at Llewellyn 
Park, West Orange, N. J , m honoring the inventor, 
who fifty years ago completed the first mechanism for 
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XBcording and Teprodnoing sound Governor A Harry 
Moore, of New Jersey, was among the guests and pre- 
sented to Mr Edison a bound portfolio of letters of 
felicitation received from prominent men and women 
throughout the world 

Da Charles Atwood Kofoid, chairman ot the de- 
partment ot zoology at the University of Oalifomia, 
has been elected president of the Pacifie Division of 
the American Association tor the Advancement of 
Science, Dr Joel H Hildebrand, professor of chem- 
istry, and Dr Leonard B Loeb, associate professor 
of physics, have been appointed members of the 
executive comunttee 

Ov the occasion oi the meeting of the British Asso- 
ciation for the Advancement of Science, the University 
ot l.jeeds will <onlei tlie doctorate ot laws on Sir 
Arthur Keith, pi*e8idcnt of the association, on the 
Duchess of Atholl, and on the Hon Sir Charles Par- 
sons, and the doctorate ot science on Dr J B S Hal- 
dane, Dr N V Sidgwick, Dr F 0 Bower and Dr 
R A Millikan 

The fifth gold medal of the African Society, insti- 
tuted for those who have done the best work for 
Africa, has been awarded to Sir Ronald Ross, director- 
in-chiei of the Rosa Institute and Hospital for Trop- 
ical Diseases 

M CuARLts Faukv, professor ot physics at the Sor- 
bonne and director of the institute of optics ot the 
University of Pans, has been elected a member of the 
Pans Academy ot Sciences in the section of physics 
to succeed the late M Daniel Berthelot 

M Graviha has been appointed a delegate of the 
Pans Academy ot Sciences to the International Con- 
gress of Zoology, which will open in Budapest on 
September 0 

Dk Emmflinl Moore, of New York, was elected 
president of the American Fisheries Society at its 
recent convention at Hartford, Connecticut* Other 
officers elected were C F Culler, of the U S Bureau 
of Fibheiies, viee-prmdcnt, Carlos Avery, secretary 
of the American Game and Protective Association, 
setretary, and T E Pope, of the Public Museum of 
Milwaukee, treasurer Next year’s meeting will be 
held in Seattle, Washington 

Dr. F L Campbell, assistant professor of biology 
in New York Umverbity, has resigned to accept a posi- 
tion as associate entomologist in the Bureau of Ento- 
mology, Washington, D C , where he will investigate 
the toxicology o£ stomach poison insecticide 

J D Rub, chief of the pulp and paper section ol 
the U S Forest Products Laboratory, will leave the 
laboratory about September 15 to take the position of 


director of xesearch for the Champion Fibre Com- 
pany, of Canton, N. C Mr Rue has been in charge 
of the pulp and paper section of the Forest Products 
Laboratory since 1921 

Db Peter H Buck (Te RAKai Hiroa), director of 
Maori Hygiene for the New Zealand Government, has 
been appointed antliropologist on the staff of Bernice 
P. Bishop Museum, Honolulu During 1927-28, Dr 
Buck plans to give his attention chiefly to investiga- 
tions in the Cook Islands, m continuation of previous 
studies Qemt P Wilder, botanist on the staff, has 
returned to the United States after a year’s study of 
the breadfruit trees in the Society and Cook Islands 
Mr John W Gillespie, Bishop Museum follow in Yale 
Uiuversity, is making a botanical survey of Viti Levu, 
Fiji, with especial attention to the flora of high alti- 
tudes In this investigation, he is associated with Mr 
H E Parks, of the University of California, who has 
been at work in Fiji for the past three months Mr 
H Q Hornbostel, who for the past three years has 
been engaged in archeological field work in Guam and 
the Mananas Islands, under the auspices ot the mu- 
seum, has begun similar studies in the Caroline 
Islands 

Dr Walter H Eddit, professor of physiological 
ebeniistry at Columbia University, has returned fmm 
a half year's leave ot absence which he spent in Spam, 
France, England, Barbadoes, Tnmdad, Costa Rica, 
Panama and Cuba. 

Db Calvik 0 Esterlt, for twenty years professor 
of zoology in Occidental College, has been granted 
a leave of absence for the academic year 1927-28 Dr 
and Mrs Esterly plan to go to Hawaii in August 

H S Ladd, of the University of Virginia, is en- 
gaged m studjing the fossil molluska of file Fiji 
I slands and will later spend about a month at the 
National Museum 

H D Skinker, of the department of anthropology 
of the University of Otago, Dunedin, New Zealand, 
was recently the guest of the Pueblo Bomto Expedi- 
tion of the Smithsonian Institution 

Db James Muir, radium therapist, sailed for 
Europe on August 6 to read papers and give dmieal 
demonstrations on his treatment of cancer by Tadiom 
implantation at the four leadmg European capitals. 

Leave of absence has been granted to Dr Axihar 
H Compton, professor of physics of the University of 
Chicago, from October 1 to November 10, in order 
that he may attend the Bolvay Congress, and to Der- 
went S Whittlesey, associate professor of geography, 
for the autumn, winter and spring quarters, 1027<-28, 
m order that he may tak^ cha^ of the work in geof^ 
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raphy on the second round-the-world enuse to be 
conducted by New York University 

De. Edwiw G Cokkun, of Princeton University, 
recently lectured at Columbia University on ^^Hered- 
ity versus Environment m Human Progress" and on 
*‘Some Common Misconceptions regarding Evolution," 
and at the Mount Desert Botanical Laboratory in 
Maine on “The Evolution Controversy in the United 
States ” 

Db Francis G Benedict, director of the nutrition 
laboratory in Boston of the Carnegie Institution of 
Washington, gave an address at the University of New 
Hampshire, recently, on “Physiologic Research Insti- 
tutions of Europe " 

Db Alexander Crombie Humphreys, for twenty- 
dve years president of the Btevens Institute of Tech- 
nology, well knoi^n as a gas engineer, died on August 
14, aged seventy -six years 

Lovall Vkkoil Hunt, B S«, Kansas State Agncul- 
tural College, 1923, student assistant in zoology at 
West Virginia University, was drowned on August 7 
while bathing in the Cheat River near Morgantown 

Sir Bryan Donkin, honorary member of the Royal 
Medico-Psychological Association, and author of man> 
publications on criminology and related subjects, died 
on July 26, aged eighty-two years* 

Dr Albrecht Kosbel, professor of physiology in 
the University of Heidelberg, known for his contri- 
butions to our knowledge of the chenuoal nature of the 
proteins, died on July 6, aged seventy-four years 

Dr Paul Kessler, associate professor of geology 
at the University of Tubingen, died on July 14 

The United States Civil Service Commission an- 
nonneos open competitive examinations to 611 vacan- 
cies in the U S Department of Agnculture as fol- 
lows Junior crop and livestock estimator, m the 
bureau of agricultural economics, for duty m Wash- 
ington, D C , or in the field, at $1,860 a year, and 
associate dust explosion prevention engineer at $3,000 
a year, and assistant dust explosion prevention engi- 
neer at $2,400 a year, in the bureau of chemistry and 
Bcnls. 

It is reported in the Journal of the American 
Medical Association that the residents of Pme Grove 
are seeking an injunction to prevent the establishment 
m ^t conununity of a research laboratory by the 
state of Montana for the purpose of investigating the 
prevention of Rocky Mountain spotted fever, it being 
reported that they have instituted court proceedings, 
maktug memben of the state board of health the de- 
ftodanta. Dr William F* Cogswell, secretary of the 
frtete board df health, testified on July 29 that there 
would be DO dianee for the experimentally infected 


ticks to escape from the proposed laboratory. The 
question of how fast these ticks travel is said to have 
enlivened the court proceedings 

The Illinois State Geological Survey has recently 
received from the legislature, with the approval of the 
governor, an increased appropriation, which will per- 
mit an extension of specialization in petroleum engi- 
neering and geological engineering and the under- 
taking of a comprehensive paleobotanical study of the 
Pottsville senes, in addition to its regular progi'am 
of stratigraphic, glacial and economic studies The 
paleobotany of the Pottsville senes will be studied by 
Dr David White The pievious appropnation of 
$50,000 per year for topographic mapping was 
continued 

The topographic maps made by the Geological Sur- 
vey of the Department of the Interior show by means 
of contour lines, of which there are thousands on some 
maps, the altitude above sea-level of every portion of 
the area represented In addition to portraying all 
physical charactenstics, as well as the works of man, 
these maps constitute a wonderfully detailed dic- 
tionary of altitudes, showing the height of every hill 
and slope As the United States becomes more and 
more completely mapped, the scope of this “dic- 
tionary*' constantly expands At the present time a 
little more than 40 per cent of the United States is 
topographically mapped, but the work is progressing 
rather slowly at the rate of only 17,000 or 18,000 
square miles a year Moreover, the maps of a large 
part of this area are either very old, and therefore 
somewhat crude, or else on so small a scale as to be 
inadequate for present-day needs In addition to 
areas that have never been surveyed, there are con- 
siderable areas that will have to be resurveyod 

Wb learn from Nature that in Man for July, Pro- 
fessor Frassetto, of Bologna, figures and describes his 
reconstruction of the jaw of Piltdown man, which he 
compares and contrasts with the jaws of the orang 
and the chimpauree In bis view its resemblance lies 
in the direction of the orang rather than that of the 
chimpanzee. He gives m tabular form eight points 
in which the orang differs from the chimpanzee, and 
in which the jaw of Piltdown man, so for as its con- 
dition allows, 18 comparable with it As a whole, the 
jaw of the chimpanzeo is relatively thin, slight and 
light, while both orang and Piltdown are massive and 
heavy; the asoendmg ramus is oblique in relation to 
the horizontal portion, but in the orang and Piltdown 
almost vertical, the position of the semilunar notch 
oomoides in the two jaws, but m both differs from its 
position in the chimpanzee jaw ; the angle has a curva- 
ture of a large radius in orang and Eoanthropus, but 
it 18 small m the chimpanzee; the posterior margin of 
the ohimpanzeb mvus » narrow to the root of the 
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oondylOf whore it widens rapidly, but m both the other 
jaws It widens gradually as it passes into the con- 
dyle. Again, the lower borders of the corpus of the 
mandible resemble one another in both orang and 
Piltdown, but differ from the chunpanaee, which also 
has a relatively small genial fossa as opposed to the 
large fossa of the other jaws The reconstmotion was 
therefore made by grafting the symphysian region of 
the oranges mandible duly enlarged on to the corpus 
of Piltdown man’s jaw, the conclusion being that the 
jaw is human, belongs to the same individual as the 
cranial fragments, and represents a primitive race 
belonging to a genus of the orang type Not only is 
this because of the features of the mandible, but also 
because of the eyebrow ndges, which do not exhibit 
the prosunent toms charactenstie of the chimpansee 
type to which Neanderthal man belongs 

Thx results of an investigation mto certain proc- 
esses and conditions on iarms undertaken by Mr. W. 
R. Dunlop, under the auspices of the National Insti- 
tute of Industrial Psychology, are reported in Nature 
as follows ^‘These results show that farm manage- 
meut m Great Britain is by no means efficient The 
present investigation is the first systematic attempt m 
Great Britain to apply the point of view and methods 
of industrial psychology to agriculture Two prob- 
lems were studied (a) the picking and packing of 
fruit, including bush fruit, hops and glaas-house 
produce, and (b) milking It is shown that the best 
pickers at one kind of fruit are the beat pickers at all 
other kinds, that there is no evidence to show that 
afternoon rates are lower than those of the morning, 
that there are considerable individual variations in 
efficiency The milking problems mclude discussions 
of milking rates, differences of cows, manual skill of 
milkers Some important questions are raised m the 
third section dealing with future enquines, not the 
least of which is the selection of the right worker for 
the nght work, and the guidance of young people 
leavmg school into occupations for which they are 
most fitted Apparently there is a tendency for the 
children of a lower level of intelligence and ambition 
to take up agriculture, the town attracting the more 
intelligent In so far as this is so, it is to be deplored, 
but obviously the problems connected with such a 
choice are very difficult to attack, involving as they do 
the attitude of mind of the community towards agn- 
cultural work, the lower standard of nommal wages 
and the ties with regard to hours ” 


UNIVERSITY AND EDUCATIONAL 
NOTES 

By the will of the late Dr Charles A. Dewey his 
estate of nearly $1,000,000 is to be held intact as the 


Charles A. Dewey Fund, the mootna to be devoted to 
the support of the medical schools of the University 
of Rochester and of Harvard University Dr. Dewey 
graduated from the University of Rochester and from 
the Medical School of Harvard University in 1880. In 
addition to the foregoing provision, which became ef- 
fective through the recent deaths of a nephew and 
niece, the will provides a gift of $100,000 to the 
Rochester General Hospital as a memonal to Dr. 
Dewey’s sister 

Aa a result of a decision handed down by John P 
O’Bnen, surrogate of the New York County Court, 
Dartmouth College eventually will receive $373,024 
from the estate of Mrs Helen L Bullard The will 
had been contested on the ground that the decedent 
estate law prohibits the payment of more than one 
half of an estate to charitable or educational institu- 
tions when there are immediate members of the family 
living at the time of the passing of the testator It 
was ruled that the value of the Dartinouth remainders 
should be computed at the time ot the death of Mrs 
Bullard upon the life expectancy of the thirteen life 
tenants as shown in insurance tables 

Db. Ratmokd M Hughes, for sixteen years presi- 
dent of Miami University at Oxford, Ohio, has re- 
signed to accept the presidency of the Iowa College of 
Agriculture and Mochamc Arts at Ames 

Amohg the promotions to full professorships an- 
nounced by the University of Chicago Board of Trus- 
tees are the followmg Ernest W Burgess, m sociol- 
ogy, Fay-Cooper Cole, m anthropology; Arthur J 
Dempster, m physics; Edward Sapir, in anthropol- 
ogy, William Taliaferro, m pathology, and Louis 
Leon Thurstone, in psychology. Promotions to asso- 
ciate profesBOTships include Merle C Coulter, in bot- 
any, Maude Slye, in pathology, and Benjamm A 
Willier, m Ecology 

Db. W. Mansvield Clabk, of the Hygienic Lab- 
oratory of the U. S Public Health Service, Washmg- 
ton, D C , has accepted the position of professor of 
physiological chemistry at the school of medicine of 
the Johns Hopkins University 

De. Thomas Mubbay MaoRobswt, utuversiiy lec- 
turer in the University of Glasgow, will sqcoeed Dr. 
Gibson as professor of mathematies 

Db. Ebwih ScHBdniHGEB, of the University of 
Zurich, has been called to the University of Berlin as 
the successor of Professor Max Plandc. 

Db. RniiirHABD Demoll, director of the biological 
laboratory at the University of Munich, will snooeed 
Dn Karl Grobben as professor of soology in the 
University of Vienna. 
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DISCUSSION 

THS QUANTITATIVE THEORY OP SEX 

Ik a recent note m Sciknob (Vol 66, p 596) Dr. 
R. Goldschmidt comments on an earlier oommunica- 
tion in which the present wnter (Soxbkck^ Yol. 65, 
p 139) questioned the completeness of Dr Gold- 
schxnidrs propnetary nghts to ‘‘The Quantitative 
Theory of Sex” — as claimed or implied in his initial 
request for ^^acknowledgments” from the ^'Columbia 
school” (SciBNCB, Vol 64, p 299). It was our pur- 
pose to point out that '^Goldschmidt can properly 
claim precedence” in the elaboration of "a quantita- 
tive theory of normal sex determination,” but not 
for ''the quantitative theory of sex as this has devel- 
oped during the last fifteen years” In his reply 
Goldschmidt not only fails to assist in the clarification 
of this essential point, but he turns the discussion to 
fragments — considered by him as wholes — of various 
aspects of the work of Biddle which, he is distressed 
to find, afford "no proofs” of either "experimental 
intersexuahty or experimental sex-reversal ” The 
original point is a matter of interest to a relatively 
large group of workers, and some of his misstate- 
ments eoneerping studies made in our laboratory 
require a word of comment 

Quite apart from any question of the adequacy of 
supporting facts, and wholly irrespective of whether 
one or a dozen workers obtained the results upon 
which the theory is based, it is simply a fact that 
a quantitative theory of sex exists apart from, and 
was founded before, any theory of Goldschmidt’s on 
quantitative sexuality. Further, it is a fact, suffi- 
ciently known to woikers in this field, that the present 
writer has taken a not negligible share in the formu- 
lation of this theory, being specifically responsible 
for a senes of views concerning the relation of meta- 
bolic rate to sex Namely, that such a difference 
extends to the two kinds of gametes produced by the 
heterogametio sex, that here the prospectively male 
gametes show the higher, female gametes the lower 
metabolic rate, that a difference in this same direction 
also characterizes later (embryo and adult) stages 
of the development of sex, that such metabolic dif- 
ferences can, m experiment, overnde the normally 
controlling influence of the chromosomes— thus result- 
ing in the sex-reversal exhibited m several animal 
forme; that the sex chromosomes or genes probably 
exercise their normal aex-determining function by 
aiding the establishment of a higher and a lower 
metabohc rate; that intersexes and bennaphrodites 
can arise from chromosomal or genic oausea, but they 
can arise also from a metabolic oause while ehromo- 
smnes and genes are normal; and that the metabolic 
diatinotion found caa not be interpreted as a secon- 
dary sex ehanuiter. 

Hie ev^ieiHie on which this theory is based has, 


practically from the beginning, rested on the results 
not only of Whitman-Biddie in doves, but those of 
the Hertwig school on frogs, of G Simth on crabs, 
and still other work. It included the much oldmr 
facts and idea of Geddes and Thomson, and had 
indeed such a background of varied and promising 
fact that it is htUe wonder that the great advances 
since made — including some more recent and still 
unacknowledged interpretations of (Goldschmidt — 
have definitely turned in this direction 

In his book, (Goldschmidt (1923, p 116) says "In 
the case of insects intersexuality could only be ob- 
tained through abnormal zygotic constitution, because 
the production of hormones is not localized in special 
organs, but takes place within the individual cells 
In the other group (vertebrates) it is possible to 
obtain intersexuality independent of the zygotic con- 
stitution because the hormone production is localized 
m organs which can be removed or transplanted, and 
their action independently of the zygotic constitution 
which originally called them forth can m this way 
be investigated ” If then intersexuality in insects — 
with which Goldschmidt worked — can only be obtained 
by "abnormal zygotic constitution” (hence, no plas- 
ticity here), are we not correct in placing Gold- 
schmidt’s results as important to the theory of "sex- 
determination,” and "unimportant to the quantitative 
theory of sex as this has developed in the hands of 
others” (m whose vertebrate material plasticity is 
found) f Truly enough, "some of Biddle’s azguments 
are based on work m bybndizing doves” but we think 
— ^though very erroneously, says (Goldschmidt— we 
find a plasticity in a part of our vertebrate material 
indicating that one and the same zygotic constitu- 
tion here does not deliver equivalent sexuality but 
vanes according to identifiable conditions, and we 
have measured the concurrent gametic mi^boho 
change that coincides with this plastic change of 
sex (Goldschmidt’s results fall far short of this 
(since by his own admission "intersexuahty could 
only be obtained through abnormal zygotic constitu- 
tion”), and for this reason— not because "they hap- 
pen to be found by Goldschmidt” instead of by 
Riddle— 4us results are unimportant to the quantita- 
tive theory of sex now under discussion. 

The different gradations in sex behavior produced 
and measured by us in doves are entirely discarded 
by Goldschmidt as evidence of intersexuahty He 
wants "morphological” mixings After wondenng 
how, on Goldschmidt’s view, psychologists and psy- 
chiatrists could ever become acquainted with "sex” 
in ihmr fields — and leaving the question to our col- 
leagues and the future — we zuay note that (Gold- 
schmidt Bhoold read more and better before suggest- 
ing that graduated intersexual behavior is "the only 
fact” provided by us for intersexuahty* We freely 
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admit that we have thus far given only short and 
incomplete accounts of the many kinds and oases of 
mtersoxuahty encountered in our material We ac- 
knowledge and regret, and are steadily supplemeutmg, 
this incompleteness But morphology, beloved of 
Ooldschmidt, is 1 presume adequately represented 
by oviducts m males (Anat Eec, 1925, 31, p 349) , 
by persistent, even functional, nght ovanes in females 
{Amer Nat, 1915, 50), and by the hermaphrodites 
listed (Whitman, 2, 1919), or referred to in connec- 
tion with rather full descriptions of some other ab- 
normal (possibly not intersexual) gonad conditions 
{Brtt Jour. Ea^p Btol , 1925, 2). If these, as yet 
little described, oases of hermaphroditism should lead 
our entie to dispose of them by the further assertion 
that Riddle con not properly recognize an hermaphro- 
dite he IS entirely w^oome to that position 
Goldschmidt states that our ^‘claim to the ezpen- 
mental production of sex-reversal by reproductive 
overwork and by crossing • . is based on the as- 
sumption that the first egg of a clutch is male, the 
second female ” This is simply not true ^‘Our 
studies on ‘sex control’ manage to get on whether the 
eggs come in normal order, reversed order or utter 
disorder” {Amer Nat, 1925, 69) Also, according 
to Goldschmidt we have “never proved experimental 
sex-reversal or made it even probable ” Waiving the 
large question of proofs, we may note that calcula- 
tion of probabilities in a single result obtained in one 
of our very few “family” crosses indicates that — 
apart from sex-reversal — this result “could be ex- 
pected to occur only once m 9,384 trials” {Anat Bee , 
1925, 31) So apparently, either Goldschmidt must 
read more, or in my items of data I must eliminate 
part of one chance in 9,384 
To say that “Riddle’s theory of sox determination 
by different metabolic rates . . fails in the normal 
case of male heierogamety , it fails m such cas^ of 
female heterogamety as the gipsy moth, etc,” is 
merely to use words without meaning* The theory 
was founded upon forms showing “female beterogam- 
oty” (pigeons), and early applied, successfully we 
think, to forms (frogs) which later proved to show 
“male heterogamety”, moreover, as earlier pointed 
out, parts of this metabolic tJieory were later bor- 
rowed and lugged unacknowledged into Goldschmidt’s 
own theory of scx-dctermination in the gipsy moth 
Well or ill founded — and much in addition to work 
with pigeons forms part of its foundation — there 
exists a vigorous quantitative theory of sex, based 
on real or fanciful sex-reversal and intersexuality 
apart from zygotic composition (on which Gold- 
schmidt’s studies are based), and on measurements 
of metabolic sex distinction in all stages — ovum to 
adult We and others have taken a good or a bad 


part m all this, and the quantitative theory of sex 
can not be properly discussed — as Goldschmidt would 
have it — as the pnvate affair of the “Columbia 
school” and the laboratory of Goldschmidt* 

OsoAB Riudls 

Oarkxoxx Station for Kxperiusntal 
SvonuTioN, 

Cold Bfrinq Haabob, L* L 

ZOOLOGICAL NOMENCLATURE 

Rbfebbino to the recent referendum on Dr. Poohe’a 
(Vienna, Austria) three propositions m regard to the 
Rules of Zoological Nomenclature, the undersigned 
has the honor to report to the zoological profession 
the following results of the ballot 

Poche’s proposition I 8 votes for, 54Q votes against. 

Poche’s proposition II 4 votes for, 550 votes against 

Poohe’s proposition III 4 votes for, 551 votes against 

A detailed report will be made to the Tenth Inter- 
national Zoological Congress (Budapest) and the 
undersigned unreservedly accepts the unambiguous re- 
sults of this referendum as definite instructions from 
the profession in the United States for him to cast his 
vote (in the congress as delegate, and in the com- 
mission as member) against all three propositions 

C W Stilus, 

Professor of Zoology, 17, 8^ Public Realth 
Service 

“OPALINA ELONGATA” GOURV, IS CEPEDEA 
8AHARANA METCALF 

V Gourvitsch dcBcnbes as new an Opalinid from 
“Rana rtdibunda" from Tashkent, Turiceetan^ He 
names this ^*Opaltna elongata ” It is a Cepedea and 
from his descnption seems to be the form I have de- 
scrubed as Cepeden saharana from Bana eaculenta 
ndibunda collected at Biskra, Algena^ It seems 
well to call attention to this to prevent oonfoaion. 

Maynard M Mbtoalf 


QUOTATIONS 

PUBLICITY AND SCIENCE 

In this day of personal horn-blowing it is refresh- 
ing to come upon a group of men who are doing great 
things, yet who shun publicity as they would the 
plague As a matter of fact, they would not shun the 

1 y Gourvitsch The protozoan fauna of the intestines 
of frogs from the vicinity of Tashkent— in the BidteHn 
of the Gkivernment University of Central Asia, No. 14, 
1926. [BuMian ] 

sH* M Metcalf* <'Tbe Opalinid OQUte Infasoriaas,'* 
United States National Museum, No 120, 19x8, 
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p]Mgae They are engaged in a fight against caneer, 
vhieh IS far more persistent and no less deadly. 

There was an account in Thursday's Evening Poet 
of the work aocomphshed by physicians of the 
Memorial Hospital, to which Edward S Harkneas 
recently gave $250,000 for the purchase of four more 
grama of radium From this publicity Dr James 
Ewing, director of cancer roseareh at the hospital, 
shied os though one were asking him to give a trapeze 
performance About a year and a half ago, when the 
new treatment was first announced in the press, Dr 
Herbert A Quick, who has directed its application 
and has had much to do with its development, is said 
to have acted as though ho n^cre being di8gra<*ed Mr 
M Failia, the laboratory worker whose suggestion it 
was that gold instead of glass be used in the *^seed” 
tubes now implanted m cancerous growths — a vital 
element m the new treatment never before has been 
publicly mentioned in connection with the discovery 
Nor has Dr Max Cutler, who first worked out the 
problem on animals before it was applied to human 
beings 

There is a deep-seated prejudice against publicity, 
the hentage of maii> of the ablest men in the medical 
profession, which plays its part m the suppression oi 
information whicli should be presented to the public 
One of the most important reasons lor this feeling lies 
in the constant flood of ‘^claims" which second-rate 
scientists make of "discoveries” and "cures ” Some of 
these announcements are made through overenthusiasm 
and some through a desire to take advantage of the 
public’s ignorance of science. 

Hence the practice has grown up among men of 
science of not making public announcements of their 
findings until they have been presented before groups 
of leading men in the profession, who ean discuss and 
enticxze them in the full light of scientific knowledge 
before the public is informed This is a wholesome 
procedure But the fear of publicity is carried too 
jfar when leading men are afraid to speak for publi- 
cation even after their work has been tested in the 
scientific society’s conferences and in the laboratories 
of eoworkers, simply because they fear enticism 
from members of their own profession 

It IB largely because of the reticence of the men best 
qualified to speak Uiat those not nearly so well quali* 
fled ooonpy so much of the newspaper space devoted 
to science It is also partly because of ^is reticence 
that pnbhciBtB have conceived the notion that the pub- 
lic wants its science information jassed up and dis- 
torted. The public never was so hungry for authentic 
information as it is to-day If men of science were to 
speak freely v^ere they find a disposition to report 
nevni of science sanely an emfente eordMle between sci- 
ence and journalism would be established which would 


be of inestimable value to both — and to the public. — 
New York Evening Post 


SCIENTIFIC BOOKS 

Collected Papers of Sir James Dewar. Edited by 
Ladt Dewar. Vol I 27x17 cm, pp xxu + 074 
Vol II 27x27 cm, pp iz + 814 Cambridge and 
New York Tlie Cambridge University Press, Tlie 
Macmillan Company, 1927 

To many chemists Dewar is known as the English- 
man who specialized in low-temperature work and 
as the man who invented the thermos Imttle Only 
relatively few know mneh about his apeetrosoopic 
work in collaboration with Livemg and yet his high- 
temperature work began in 1872 and was continued 
up to 1889 Since the first low-temperature paper 
was published in 1884 and since Dewar was ap- 
pointed Jacksonian professor of natural philosophy 
in the University of Cambridge in 1875 and Ful- 
lenan professor of chemistry in the Royal Institu- 
tion of Great Britain in 1877, it is evident that he 
had made a distinguished name for himself before he 
ever started on low-temperature work 
New to most people will be the work on the physi- 
ological action of light, on electrophotometry, on 
capillarity and on the properties of nickel carbonyl 
A good many people know that he collaborated with 
Moissan in studying tho properties of liquid and 
solid fluorine 

What very few people realized, outside of his per- 
sonal friends, is the surprising versatility of the 
man When he studied low-temperature problems, 
for instance, he covered the whole range It was not 
merely a question of developing improved methods 
of liquefying gases and of determining melting 
points, boiling-points, and densities Dewar studied 
specific heats, latent heats of vaponzation, diffusion, 
adsorption by charcoal, optical and magnetic proper- 
ties, color, photochemical reactions, the effect of low 
temperatures on bacteria and on electnea] resistance, 
etc, ete It is a real pleasure to note how many 
sides Dewar saw to a problem Flverybody knows 
that Dewar was a marvelous manipulator, and this 
fact 18 impressed on the reader because, in these 
volumes, one runs the whole gamut m so short a time. 

It 18 interesting to note Dewar’s attitude towards 
physical chemistry as far back as 1888. "At the 
present time we may say that there are two large 
schools of chemistry one school cultivating organic 
chemistry, in which structural or atomic building up 
of an atomic character is earned out on a gigantic 
or manufacturing scale, producing thousands of new 
bodies every year, and continually increasing in the 
energy of its work and the variety of ats ptodno- 
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Uons. On the other hand we have another sehool in 
which physical chemistry is predominant^ where the 
physical relations of chemical action are nunntdy 
examined, and where the effect of the physical rela- 
tions of the oonstituents taking part in chemical 
changes is being more and more elaborately studied/’ 
p 307. 

Physical chemistry, as Dewar used the term, started 
with Black whose early lectures were entitled ^*Leo- 
tures on the Effects of Heat and Mixture” ^^Black 
used to institute a parallel between the phenomenon 
attending the hydration of lime and that which oc- 
curred when steam was condensed to water, both being 
accompanied by an evolution of heat and a change of 
state. The one might be called a chemical change, 
but for him it was analogous to the simpler change 
of physical state involved in the other/’ p 318 

^*The chief idea [in the set of experiments made by 
van’t Hoff] is to correlate concentration with vary- 
izkg gaseous density, so that the reactions of salt solu- 
tions are brought into harmony with gaseous reac- 
tions. This 18 the woik which van’t Hoff has 
attempted, and very remarkable it is to oonuder the 
concentration of a solution containing a certain 
quantity of a salt as if the substance was in the 
gaseous state, and prove that the pressure of the 
dissolved solid is practically the same as if it had 
been volatilised into the same volume. Thus a new 
view has been opened up which brings into harmony 
the whole question of solutions of varying concen- 
trations and the laws regulating their reaction,” 
p. 314. 

In 1899 Dewar published a diagram, p 687, show- 
ing that the extrapolated resistance of a platinum 
resistance thermometer is aero at about -245" C, 
and be concludes that probably the resistance curve be- 
comes practically asymptotic to the temperature axis 
In 1902 he comes back to the subject in his "presi- 
dential address to the British Association, p. 785 
"All known liquids, when forced to evaporate quickly 
by being placed in the exhausted receiver of an air 
pump, undergo a reduction in temperature, but when 
hydrogen was treated in this way it appeared to be 
an exception The resistance thermometer showed 
no such reduction as was expected, and it became a 
question whether it was the hydrogen or the ther- 
mometer that was behaving abnormally. Ultimatdy, 
by the adoption of other tbermometncal appliances, 
the temperature of hydrogen was proved to be low- 
ered by exhaustion as theory indicated Hence it 
was the platinum thermometer which had broken 
down , m other words the electrical resistance of the 
metal employed in its construction was not, at tem- 
peratures about - 250" C , decreased by cold m the 
same proportion as at temperatures about -200". 


This being the ease, there is no longer any reason to 
suppose that at the absolute aero platwum would 
become a perfect conductor of eleetneity, and m view 
of the similarity between the behavior of platinum 
and that of other pure metals in respect of tem- 
perature and conductivity, the presumption is that 
the same is true of them also ” This conclusion was 
unfortunate because Kamerlingh Onnes showed, some 
years later, that the electrical resistance of gold, mer- 
cury, and platinum vanishes at the temperature of 
boiling helium, p"* 1103 

Dewar was once the victim of the misleading ex- 
periment In 1873 he determined the vapor density 
of potassium in an iron vessel and found that the 
molecular weight corresponded to the formula 
p. 72 In 1879 he repeated the work, using the Vic- 
tor Meyer method which hod been descnbed the year 
before The molecular weight varied from 744 to 
90 5 with a mean value of 61 6 as against 78.2 cal- 
culated for K, Sodium gave values varying from 
40 9 to 63 6 with a mean molecular weight of 50 7 os 
against 46 0 for Na^ “Four pieces of potassium 
weighed m iron capsules and thrown into water gave 
84.2 as a mean molecular weight, calculated from 
the hydrogen evolved. Four pieces of sodium simi- 
larly treated gave 49 8 as a mean The above expen- 
ments show that no great accuracy m the determina- 
tion of the vapor-density of sodium and potassium 
can be attained by this method of working when 
vessels of wrought iron are employed. The results 
are, however, conclusive as r^rds the w^rmal char- 
acter of their respective vapor-denaity/^ p. 177. 
Later in the same year Dewar and Scott repeated 
these experiments, using a platinum vessel, getting 
mean molecular weights of 26 4, 25.8, and 249 for 
sodium, and of 440 and 407 for potassium. “The 
new determinations of the molecular weights of 
potassium and sodium are just about half the former 
values, and would seem to support the inference that 
the atom of each of these metals resembles mercury 
and cadmium in the gaseous state, as regards molecu- 
lar volume. Such a remarkable result can not be 
accepted without a very thorough investigation of 
the secondary reactions whidi may be induced at high 
temperatures It is certain that in the platinum 
vessels there is much less absorption of vapor than 
in the ease of iron, and that the action of the furnace 
gases is all but eliminated,” p 183 

Under Pictet’s experiments on the liquefaction of 
hydrogen, we read, p 169, that “hydrogen in the 
liquid state at a temperatore of - 140" has a pressoxe 
of about 320 atmospheres and appears to solidify in 
the tube when the fluid jet is allowed to escape The 
jet of liquid has a steel blue oolor.” The oolor was 
not surprising in those days iriien it was thought 
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that solid hydrogon was probably a metal We know 
now that hydrogen is ooloriess both ae solid and as 
liquid. Consequently the steel blue color was either 
due to an unpunty or was a structural color 

In a paper on **The Coming of Age of the Vacuum 
Flask’^ m 1014, Dewar points out that as far back 
as 1873 a highly exhausted annular metallic veesel 
was used by him in calonmetnc experiments. It was 
not until 1893, however, that he described the use of 
glass vessels Dunng the war the all-metal thermos 
bottle was developed, thus harking back to the onginal 
type. 

While one can not fail to be impressed by the bnl- 
hanoy and versatility of Dewar’s work, it is sur- 
pnsmg that there is so little in the way of theory 
The truth of the matter seems to be that Dewar was 
what the reviewer has called an accumulator rather 
than a guesser Ho was intensely interested m ex- 
perimentation and he did not care at all for the 
theoretical bearing of the experiments. He did a 
good deal of work on adsorption of gases but he 
never cared about the laws of adsorption This ap- 
pears even more strongly in his work on soap films 
The results are fascinating and are veritable tnumphs 
of experimental ingenuity Bubbles were blown four 
feet in diameter which lasted several hours, one 
bubble, 46 cm m diameter, lasted sixty-three days, 
and a horizontal black film, 20 cm m diameter, lasted 
for a year Dewar gives all details, but he draws 
no theoretical conclusions from them and makes no 
effort to do eo. 

Wilder D Banoroitt 

OOBRELL UmVEBaiTY 


SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 

THB GINS METHOD OF DEMONSTRATING 
CAPSULES OF BACTERIA 

Wbilb using the Burn India ink method of study- 
ing bactena, espemally for demonstrating the various 
fomui of the diphthena baciUua, the idea occurred of 
attempting the demonstration of oapsules of bacteria 
through staining of the India ink films The method 
was ined with excellent sneoesa. Subsequent search 
of the literature has shown that the method in all its 
essential details has been desenbed previously by 
Gins.^ Since the method has worked out very well 
in class use and does not appear to be genefolly known 
in this country, I am giving the technic for the m- 
formatiOB of others. 

The ordinary India ink sold in this country for 

tOentralbL £. BakterioL, Paradteuk. u. lafektions- 
kranUt. Abt. 1 Orig. 1911, Bd. 57, 477. 


drafting purposes can be used for this purpose pro- 
viding it IS free of bactena. This, however, was not 
the case m several samples recently purchased, there 
being large numbers of oiganisms present. An ink 
which u prepared especially for the purpose is that 
of Griibler, known as Pelikan tusche No 641 This 
ink probably contains a preservative since bacteria 
have been absent m the samples examined 

The ink usually works better when it is diluted with 
an equal amount of etenie distilled water A drop 
of the diluted ink is placed near one end of a very 
clean slide and a loopfol of the baetenal suspension 
is carefully mixed with it The mixture is then 
spread across the slide with the edge of a second as 
when making a blood smear A properly made 
preparation should be uniformly spread and of a 
grayish color rather than black After drying m 
the air, the film should be fixed by heating or pre- 
ferably by dipping in methyl alcohol The slide may 
now be stained with any of the ordinary bacteriologi- 
cal stains including the Gram method If the film 
18 too thick it sometimes loosens after fixation, but 
properly spread films seldom give any trouble in this 
respect A cover-glass may be used to protect the 
film but such protection is not needed if the slide is 
carefully handled 

Under the microscope well-stained organisms can 
be seen lying in lacunae m the film of ink. The 
margin of the capsule is sharply delineated by the 
ink, and the margin of the bacterial cell is sharply 
delineated by the stam Between the two is a clear 
space which represents the capsular substance. If 
the film of ink is too thick, shrinkage of the film may 
produce separation of the ink from the cell wall, thus 
giving rise to an artifact which resembles a capsule. 
When the ink is properly diluted this difficulty has 
not been met with. 

This method has been used successfully in class 
work using the Friedlonder bacillus, the anthrax 
bacillus and the pneumococcus as test organisms The 
anthrax organism shows a thin capsule even in cuU 
tares which have been eontmuously in artificial media 
for many generations A similar capsular substance 
has also been evident in the streptococcus cultures 
which have been examined by this method These 
organisms do not show any evidence of capsular sub- 
stance when examined 1^ other capsule demonstrat- 
ing methods and are not oapsulated m the ordinary 
sense of the word. Apparently some sort of inter- 
cellttlar substance exists in all chain-forming organ- 
isms and it IS this material which is demonstrated 
by this method 

William A. Haoak 

N Y. StAtn VasssxKAax OcmiiaoB, 

OouTEUi Vmmutm 
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RESEARCH NOTES FROM THE 
HARVARD OBSERVATORY 

New star tn Sagtttamw In tho conBiellatiou Sagit- 
tarius, the “home of galactic novae/’ a new star has 
recently been found by Miss Gill, on photographs 
made at Arequipa, Peru It appeared suddenly at 
the eighth magnitude on June 22, 1D24, and during 
the succeeding three months, in the ordinary course 
of the sky patrol, was unknowingly photographed 
seventeen times as its light steadily decreased beyond 
the range of the Aroquipa telescopes The star fails 
to appear on some fifty patrol photographs of the 
region made since September, 1924, and it is also 
completely absent from more than three hundred 
photographs of the region extending throughout the 
twenty-five years preceding its outburst 

Of the fifty or so galactic novae, nearly twenty 
have been discovered on Harvard plates of Sagit- 
tarius and tho immediately surrounding constella- 
tions The high concentration of catastrophes in one 
region is due, 1 believe, to the fact that these con- 
stellations he in the direction of the center of the 
Galaxy and provide, therefore, a deep hunting ground 
for novae An alternative explanation of the fre- 
quency of novae depends on the abundance of dark 
nebulous clouds that might contnbute to the explo- 
sive unbalancing of involved stars, but such nebu- 
losities are numerous in other parts of the ^y where 
novae are rarely or never found 

Cosmic rays The source of penetrating radiation 
IS a problem that is exciting considerable attention 
of physicists and astronomers just now— perhaps too 
much attention, for in some quarters the actual ex- 
istence of the highly exciting cosmic rays is yet 
doubted The measures by Kohlborster and others 
in Europe of the intensity of the radiation and of 
its variations from day to day and hour to hour are 
not m too good agreement with results by Millikan 
and collaborators in America But granting the ex- 
istence of this agent that discharges highly protected 
electrometers, it is of importance to seek its origin 
and particularly to study the probable cosmic effects. 

Professor Gerasimovi^ lias taken up at Harvard 
the theoretical study of cosnuc rays, and one of his 
investigations, which is just published (H. B 847), 
concerns the hypothesis of Corlin that the source of 
the cosmic radiation lies in the long period variable 
stars, such as Mira There are hundreds of these 
stars, mostly faint, undergoing variations of several 
magnitudes in periods of a few hundred days. They 
afford, indeed, a plausible source of extremely short 
wave length radiation, because of their low atmos- 
pheric density (being very diffuse, red, gigantic stars) 
and also because hydrogen is an unduly conspicuous 


element m their spectra and therefore available for 
the hypothetical synthesis of chemical elements which 
might give nse to the extreme radiation-inciting 
energy changes Corlin sought to correlate the ob- 
served variation in the intensity of penetrating radia- 
tion and the variation m the number and total bright- 
ness of long period variables above the horizon at 
corresponding times of the day 

The great number of current observations of long 
period variable stars, available through the work of 
the Amenean Association of Variable Star Observ- 
ers, permits a ready and definite calculation of the 
total brightness of the vanables at any given time 
In fact, Mr Campbell’s predictions, published bi- 
monthly and annually from Harvard, permit this 
calculation for a year or so in the future Carrying 
out the analysis, Gerasimovi^ finds no correlation be- 
tween the stellar radiation and the cosmic rays 
Moreover, he shows that the radiation of cosmic rays 
would need to be four times as intense as the black 
body radiation of the same stars to account quanti- 
tatively for the daily disturbance of penetrating 
radiation as recorded m Europe If the diurnal 
variations exist, we conclude that they are not closely 
associated with the behavior of the variable stars 

Globular clusters The investigations of globular 
clusters that I have carried out in the past years 
have been founded mainly on photographs with the 
large reflectors at Mount Wilson Great telescopic 
power was necessary to separate and record ade- 
quately tho exceedingly famt and concentrated in- 
dividual stars An important study of the clusters 
has, however, just been completed with two miniature 
Harvard telescopes of two inches aperture— a re- 
search that would be quite impossible for the large 
reflectors This new work w the determination on 
a uniform basis of tho total light of each of the 
globular olustexs as a whole, and forms one of the 
steps in determining their relative distances and their 
UDiformity in dimensions and brightness For this 
work the individual stars of a cluster are not desired, 
as the integrated photographic effect can be most 
satisfactorily measured on plates made with such 
email telescopes that the images of the clusters are 
themselves stariike 

To determine the integrated magnitudes of the 
nmety-flve recognized globular clusters, Mias Sawyer 
has handled hundreds of plates The study shows 
Bome vanety among globular dnsten, and also in- 
dicates that most of the typical systems are mueh 
alike in total absolute ox intrinsic luminosity. They 
average 134 magnitudes intrinsioally brighter than 
our Sun, and therefore each one radiates about XO** 
exgs per second. 



AVQVmt 19, 1927] 


SCIENCE 


176 


The bnghteet of the elueterg are, of oourse, the 
nearest ones — a> Centann and S Tueanae They are 
easy naked eye objects and are about ten magnitudes 
brighter photographically than the faintest These 
two leaders are far south, in fact, eighty per cent 
of the globular clusters are in the southern bemiv 
phere, as are most good things (astronomically speak- 
ing) This simply means that the solar system is 
inconveniently located pretty far to the north of the 
center of the Galaxy 

Iron and stone meteontes There are on record 
fifteen times as many falls of meteoric stones as of 
meteoric irons or stony irons, according to a recent 
compilation by Miss Mussells, but the total weight 
of the irons is 2 5 times the total weight of the 
stones. This ratio of 2 5 may be taken as a measure, 
or at least as an intimation, of the relative frequency 
of iron and silicates in inter-planetary and inter- 
stellar space, it can be compared with the ratio of 
iron to stone in the Earth, which Dr Fisher esti- 
motes at 45 Only the actual ^^falls’’ of meteontes 
are used in determining the ratio, for, once on the 
Earth^s surface, irons persist but stones rapidly dis- 
int^rate, making estimates based on ^^flnds” of 
meteontes of no significance for this computation 

The total number of recorded falls during the last 
four centuries, up to the year 1923, is 43b The 
total number of finds, vihere the actual fall was not 
observed, is 411 The total weight of all known falls 
and finds is some two hundred and fifty tons, a 
ndiculously small figure compared with the mass of 
the Earth, which is about 6 x 10^^ tons 

New class 0 stars There is a particular interest 
and usefulness in finding and investigating the super- 
latives'^the hottest or smallest or most distant or 
most Bomething-or-other It gives us an idea of the 
extremes of nature and of the scope of our problems 
Likewise we seek to add new members to any rare or 
unusual class of objects in order to provide sounder 
data for statistical examinations 

The Class 0 spectrum appears to be a peculiar 
stage in the life history of very massive stars Emis- 
sion and absorption lines are there variously pre- 
sented, and conditions of high excitation are indi- 
cated The O's have been placed at the top of the 
temperature scale— -perhaps erroneously-— and the 
speetroBcopists are not yet in altogether happy ac- 
cord m matters relating to their classification and to 
their joining up with the B-A-F, etc , senes of more 
normal and numerously represented spectral classes* 
We shall have more htek with more data m hand. 

To the 140 already known, Miss Payne, m a cur- 
rent pttUication, adds ten new stars of Class 0, two 
of which are naked eye objects. All are in the 


southern hemisphere, and of course they he dose 
along the galactic circle, as do practically all stars 
of high intnnsic luminosity These new members 
of the class have already brought up the question 
as to the proper limits between the late 0 staza and 
the early B’s 

Beta Dorados The discovery of a naked eye 
variable star with a large amplitude of light varia- 
tion IS oertiunly unexpected at the present time, for 
the sky has been studied thoroughly for decades by 
variable star observers and has been photographed 
hundreds of times The far southern star 5 Doradus, 
however, not only vanes in a ten-day penod through- 
out more than a magnitude, but its vanation is of 
the Cepheid type, for which the light is never con- 
stant A fourth magnitude Cepheid, such as this, 
IS important because of the scarcity of bright Ce- 
pheids and also because these vanables in general 
are the most useful stars m the sky They afford 
a powerful means of measuring great distances, and 
since their venations are not restricted to light alone, 
but affect color, velocity, spectrum and sixe, they 
bear on evolutionary problems The Cepheids are 
exceedingly large — supetgiants, we call them And 
this one is a thousand times as bnght as the Sun 

The diBcovery and measuroment by Shapley and 
Miss Walton of the vanabihty of P Doradus on Har- 
vard plates was brought about by reports on spec- 
troscopic researches at the Lick Observatory, most 
recently by Mias Applegate 

The Lick Observatory, using plates made zn Chile, 
showed that in spectroscopic behavior the star is 
allied to the Cepheids, the Harvard observers, using 
plates made in Peru, showed that the star is itself 
a Cepheid The photographs that best show the 
vanabiJity are a special senes of short exposures on 
the near-by Nova Pictons The bnghtness of Dora- 
dus had helped to conceal its variation heretofore, 
for on the usual photographs its images are overdone 
and so smeared that magnitude estunateB are un- 
reliable 

Now that the vanabihty hae been found and its 
penod IS known, we turn to the old star catalogues 
and find that the early visual observations had hid- 
den in them the proof of the variability The con- 
servative astronomers of the past, however, bad taken 
the blame on themselves for the large deviations 
shown by their measures, instead of mistrusting the 
star. 

Only two or three Cepheids are bnghter than 

Doradus. The type star of the class, 6 Cephei, » 
one, and the North Pole star is another, but its 
varSatioa is less than a tenth the amphtude of that 
of our new southern Cepheid 

Eelipse of the Moon. The lunar edipae of June 15 
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wtm probably the beet observed edipse of the Moon in 
the history of seience. It also brought about the 
highest degree yei attained in the cooperation of 
states church, commerce and science in a single scien- 
tific problem* The Canadian and the United States 
Weather Services, the United States Army Signal 
Corps, the Roman Catholic Eskimo Mission, the fur 
traders and trappers along the Arctic Circle, the 
Royal Canadian Mounted Police, the powerful radio 
broadcasting stations of the Westinghouse Company, 
the astronomers of the observatories in western and 
southwestern America, the newspapers and Science 
Service, and jdie amateur astronomical observers over 
a large part of the United States were all involved 
in various phases of the meteorological and astro- 
nomical observations of this eclipse 
It will be many months before all reports come out 
of Alaska and from the Canadian Arctic giving in- 
formation concerning the character of the atmos- 
phere where the gracing solar rays passed and were 
refracted mto the Earth’s shadow cone to illuminate 
famtly, and discolor, the eclipsed Moon 
The general plans for the eclipse obeervaitions were 
developed by Dr W J, Fisher, of the Harvard staff, 
who has specialised in phenomena associated with 
lunar eclipses, the Canadian work was organised 
through the efflcimit cooperation of Dr R. M. Stew- 
art, director of the Domimon Observatory at Ottawa 
Nova m MagHlamo Chad. A nova in one of the 
Clouds of Magellan is of more than passing interest 
In the first place, such an object has not heretofore 
been found m either of the Magellanic Clouds, not- 
withstanding the presence there of practically all 
other known types of high luminosity stars In the 
second place, the distance of the Clouds are known, 
and therefore the actual luminosities of novae in 
such places can be computed, which is far from being 
the case for the nearer novae in our own Milky Way 
While comparing two photographs of the Large 
Cloud, in a study of stellar motions, Dr. Luyten 
recently noticed on a plate taken last September a 
star that was wholly absent from all of the many 
earlier plates A search showed its images on eight 
other plates taken between September 28 and Novem- 
ber 6 Just after this last plate was taken the Are- 
quipa telescopes were dismantled for transfer to the 
new station in South Africa, and the further be- 
havior of the star is unknown. 

A cablegram to the South Afncan observatories 
has resulted in some special photographs being made 
at the Union Observatory, Johannesburg, but the 
nova has apparently already disappeared At maxi- 
mum brightness the star was difficult enough, being 
photographically of the twelfth magnitude. But 
actually, if it is a member of the Magellanic Cloud, 


it was, when fanghteet, some ten thousand tunes oa 
bright aa the Sunf the distance accounts for the 
apparent faintness. And while we are speaking of 
actualities we should add that xt was only the ter- 
restrial recording of a nova that occurred last 
tember — the actual disaster happened nearly a thou- 
sand oentunes ago 

Harixiw Shafuit 


SPfECIAL ARTICLES 

FURTHER STUDIES ON THE ANTIRACHITIC 
ACTIVATION OF SUBSTANCES BY 
CATHODE RAYS^ 

In a previous preliminary roporf* it was shown 
that, with the exposures used, high-voltage cathode 
rays* appbed directly were not Elective in healing 
rickets in rats On the other hand, it was shown that 
cholesterol could be endowed with antirachitic potency 
by exposure to the cathode rays. In our earlier at- 
tempt cholesterol was exposed to the cathode rays in a 
rather thick film and had to be added to the diet in 
amounts of 0 2 per cent, or more to bnng about within 
two weeks complete healing of rickets in rats, which 
were rendered antirachitic by tbo Steenbock rachitic 
diet No 2965.* 

We have smce found that, with the film of the sub- 
stance about a millimeter or less, just as active prod- 
ucts are formed by exposure to cathode rays as with 
ultraviolet irradiation and moreover the time mterval 
IS much shorter In Tables 1 and II are summarised 
some of the recent experiments earned out. The 
cathode ray exposure was m all cases at a distance of 
1 mch from the window of the tube and a eurreat of 
I milliampere and 200,000 volts used. The substances 
were exposed in air and m one instance in an atmos- 
phere of nitrogen The choleeterol used m these ex- 
periments was a commercially pure prodnet In the 
experiments with cholesterol purified by the dibromide 
method, it was first brominated, then debrommated, 
biominated a second time, again debrominated and 
finally recrystalhsed three times from hot alcohol 
From an examination of Table I it is seen that cho- 
lesterol exposed to cathode rays for 30 seconds is ef- 

1 From the Laboratory of Biological Ghenustxy, Albany 
Medical College, and Beseareh Laboratory, General Elee- 
trie Oompany, Bebenectady, N. Y The writer is greatly 
indebted to Dr. W. D Coolidge for his valuable advice 
and assistance, and for the technical assistance of F. B 
Bandies and H. E Tanu, Jr. 

s Knudson, Arthur, and Coohdge, W. D , Proe, Soe. Sap* 
Bud and Med, 1987, XXIV, 863 
sOoolidgo, W. U., Jour. FnmkUa JnoHtuU, 1086, eeii, 
698. 

4 Steenbock, H , and Black, A., Jour. RM Ckm , 198^ 
lidv, 868. 
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TABLSn 


Erroor of Oithods Bat Expobubx ok Ahtibaguitic 
A oTivrnr or OaoLBBTinoL 


EmeoT or Catuodb Bat Extosubk ok tub AuriBAOHmo 
Acnvrrr or Ikbbt SUBarAKOBs 


No 

of 

rati 


Experi- 

mental 

penod, 

days 


Test 

matenal 


Len^h 

expos- 

ure 


Amount 

in 

diet or 
daily 
dose 


Besults 
shown by 
radio 
graphic 
examination 


No. 

of 

rats 


Expen 

mental 

period, 

days 


Length 
T«t of 
material expos- 


Besnits 
shown by 
radio- 
graphic 
oxaminatioii 


seconds 


2 

14 

Cholesterol, 






commercial 

30 

0 00% 

Moderate 





healing 

2 

14 

a 

0 

0.3 % 

No healing 

2 

14 

n 

30 

025% 

Moderate 

2 

14 


SO 

0 25% 

Beginning 

•2 

14 

it 

30 






inK 

0 25% 

Beginning 






to moderate 

2 

14 

tt 

30 

001% 

Beginning 






to moderate 

2 

14 

< t 

900 

0 03% 

Moderate 

2 

14 

ti 

30 

Img 






daily 

Beginning 

1 

14 

1 1 

30 

2 mg 
dslly 

None 

1 

14 

it 

30 

2 mg 






dally 

Advanced 

*«o 

m 

14 

i ( 

U V 





90 min 

2 mg 
daily 

Advanced 

2 

14 

Cholesterol, 





purified by 
dibromide 






method 

30 

2 mg 
dally 

No healing 

1 

14 

it 

30 

4 mg. 
^ly 

it 

2 

14 

it 

80 

0.05% 

tt 


14 

tt 

U V 





90 min 

2 mg 
dSly 

it 


feotire m bringing about healing of ndcets in doses of 
1 or 2 mg per day. Exposure for as long as 900 sec- 
onds does not destroy sntiradhitie potency It is 
also seen that cholesterol purified by the dibromide 
method ean not be rendered antirachitic by either 
cathode ray exposure or ultraviolet radiation This 
result confinna those of Hess and Windans,’* and 
Rosenheim and Webster,* who were unable by ultra- 
violet radiation to activate cholesterol when thus 
purified. 

* Oathode ray exposure in atmo^hen of nitrogen 
** Ultraviolet radiation with Victor Meteury vapor 
lamp for 90 minutes at a distance of 1 foot 
• Bess, A. P., and Windaus, H , IVoo. 8oe, Erp. B%ol 
ead JfsA, 1926, XZIV, 171. 

cBoseabda, 0., and Webster, T. A., Jour. goo. Chm 
lad., 1926, 45, 992. 


seconds 


2 

14 

DiybMwen' 






ywwt, 

Hania 

30 

25 mg 






daily 

Complete 

healiytg 

2 

14 

ft 

0 

25 mg 






daily 

No healing 

2 

14 

Special dry 





yciast, 






FleiBenmann 30 

10 mg 
dauy 






Complete 

2 

14 

Dry brewers * 





yeast, 

Harris 

30 

5mg 






dally 

tt 

2 

14 

tt 

30 

Img 






daily 

Advanced 

1 

14 

tt 

30 

2 mg 
daily 

tt 

2 

14 

Special dry 





yeast, 

Fleisehmatm 






previously 
extracted 
one week 
with ether 

30 

10 mg 






daily 

tt 

*2 

14 

Corn-starch 

30 

6 per 






cent 

None 

2 

14 

Oottonseed oil 90 

01 oe 






daily 

Moderate 

2 

14 

tt tt 

0 

Olcc 






daily 

No healing 


In Table II, it is seen that yeast, starch and cot- 
tonseed oil can also be activated by exposure to 
cathode rays The experiments with yeast are ex- 
tremely interesting Yeast which contains ergostoDl, 
considered to be the provitamm of vitamin D,^ is ren- 
dered very potent by exposure to cathode rays With 
an exposure of 30 seconds, a dose of 1 mg daily 
brings about advanced healing of nekets within two 
weeks Compared with a good grade of cod liver oil 
this IS at least 10 to 20 times more potent It is also 
interesting to note that a yeast which had been ex- 
tracted previously for one week with ether m a con- 
tinuous Soxhlet type of apparatus was still rendered 
very potent, mdicating that the substance which is 

* The line test showed heguming healing and the oom- 
stanh m this case was exposed in rather thicker film than 
usual 

* Bosenhelm, O., and Webster, T. A., Biookcm. Jotir., 
1927, XZl, 989. 
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rendered antirachitic is not readily extracted with 
ether 

Arthur Knudsok 

Albany Mcdical Collkoe, 

Albany, N Y 

THE DEVELOPMENT OF MORE EFFECTIVE 

DUST FUNGICIDES BY ADDING OXIDIZ- 
ING AGENTS TO SULPHUR 

Sugar-cane fields in Hawaii can not be treated 
effectively with liquid tungicidal sprats, because the 
matted oane gi'owth prevents passage of men or work 
animals through a field For this reason we have 
attempted the use of fungicidal dusts which can be 
applied to the cane trom the edges of the fields by 
motor-dnven dusting machines or by airplanes 

The problem we are working with is a senous in- 
fections leaf and top disease of the cane, called eye 
spot, caused by the fungus Helfninthospomm sac* 
chan Butler Our first attempts against this disease 
were ineffectual, not from any difficulty m placing 
the dust on the cane but because the fungicidal dusts 
used caused little or no reduction of the disease In 
field-plot tests with adequate replications Bordeaux 
dust, and other copper mixtures, organic-mercury 
mixtures, sulphur mixtures, chlorine mixtures and 
coal-tar disinfectants gave little or no control of the 
disease The best result in these earlier attempts was 
in plots treated with ordinary dusting sulphur in 
which we obtained 27 per cent less infection than in 
alternating untreated plots which served as controls 
This reduction of the disease was not sufiflcient to 
recommend for plantation practice but was sufficient 
to encourage us to seek ’further for more effective 
compounds 

Previous research by Young^ showed that the fungi- 
cidal action of sulphur was due to the formation of 
pentathionic acid formed by oxidation in the air 
Young went further with this and secured greater 
fungicidal action by using more finely divided sulphur 
which would adhere to foliage better and oxidize more 
readily Young's conclusions have been questioned 
m England,* however 

The slight reduction of our disease wuth dusting 
sulphur nevertheless led us to follow up Young’s 
work, instead of depending upon the oxidizing effect 
of the air, such oxidizing agents as nitme acid, one 
fourth of one per cent, and pulverized potassium 
permanganate, 1 per cent, were added to the sal* 

1 Young, Harry Curtis ‘'The Toxic Property of Sul 
phur " Annals of the Missouri Botanical Garden, Vol 
IX, p 403, 1022 

3 The Association of Economic Botauista Discussion 
on ‘ ‘ The Fungicidal Action of Sulphur ' * Ordinary Meet 
ing, Oct 20, 1025, The Annala of AppUed Btolopy, Vol 
13, No 2, p 308, May, 1026 


phur Seven plots of cane treated with the latter 
mixture have shown a reduction of 89 9 per cent, of 
infections as compared with seven undusted plots as 
controls, at the same time finely divided sulphur on 
seven plots has reduced the number of infections but 
9 per cent Sulphur plus one fourth of one per cent, 
nitno acid in eight similar plots reduced the disease 
61 per cent We have since increased the effective- 
ness of the oxidized sulphur even further by looreas- 
ing the concentration of potassium permanganate to 
5 per cent No burning of sugar-cane foliage re- 
sulted, even when the concentration of potassium per- 
manganate was increased to 10 per cent 

Potassium permanganate in a non-sulphur earner 
such as kaolin has not reduced the disease as com- 
pared to untreated cane in control plots, indicating 
that the fungicidal effect is not due to the direct 
effect of the permanganate as a disinfectant but to 
its oxidizing effect on the sulphur. 

It IS possible to get quantitative data on the results 
of our treatments by marking an equal number of 
cane stalks in each plot and having counts of infec- 
tions per leaf made at two-week intervals. The 
figures given above are from 140 leaf counts per 
treatment 

At the same time that our oxidized sulphur prepa- 
rations gave a good control of the disease, we received 
a stimulation of growth, apparently independent of 
tlie disease-control, as shown by growth measure- 
ments of 70 cane stalks per treatment The total m- 
ereased growth was 8 8 inches per stalk, which would 
mean from two thirds to three fourths ton of sugar 
more per acre, a very profitable increase in yield. 

It 18 our impression that dust fungicides agaanst 
plant diseases have generally been less effective than 
liquid fungicides and that some of the sales of fungi- 
cide dust mixtures have been made by high-pressure 
salesmanship rather than on the basis of proven 
suits in the field We believe that our ozidized- 
Butpbur mixtures will place fun^cidal dusts more 
nearly on a competitive basis with liquid sprays, with 
the added advantage of greater economy of applica- 
tion Care must be taken to keep these mixtures dry 
and away from fire, but tmlhons of people have 
learned that gasoline can be used, with a few ordinary 
precautions 

Concerning mixtures of oxidizing agents in sul- 
phur as fungicides, a patent has been applied for 
and if any royalties do occur they will be applied 
for the furtherance of research. 

H. Athbbtok liiaB 
J. P. Martin 

ExrOBIMBNT BTATIOK or TBX 
Hawaiuk Suoae Planters* 

Ajsssooiation 
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THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

EeNO MBBTINa OF THB PaOIFIO DIVISION 
The eleventh annual meeting of the Paoiflo Division 
held at Reno, Nevada, June 22 to 24, 1927, was gen- 
erally conceded to be a very successful one, especially 
from the viewpoint of the visiting scientists That 
nearly 200 could be gathered together at a point so 
remote from population centers was considered a 
notable achievement. Credit is due President Walter 
£ Clark and his very efficient committee on arrange- 
ments, under the chairmanship of Professor Maxwell 
Adams, for the harmonious functioning of the various 
programs 

The outstanding event of the general sessions was 
undoubtedly the address of President Arthur A. 
Noyes on **The Periodic Relations of the Elements’’ 
This occurred on Wednesday evening, June 22, when 
after a charmingly cordial welcome by President 
Clark, of the University of Nevada, and the ac- 
knowledgment on behalf of the executive committee 
by Vice-president Joel H Hildebrand, President 
Noyes launched into bis theme 
The progression and recurrence of chemical and 
physical properties with increasmg atomic number 
was considered in relation to the knowledge of the 
structure of atoms as developed within the past two 
years by spectrosoopists and physicists 
A novel feature of the lecture was the presentation 
of a large colored chart showing the energy-levels 
and quantum relations of the constituent electrons in 
the vanoua neutral atoms and in the ions resulting 
from them by sucKsessive losses of electrons. By fre- 
quent references to this chart, it was shown in gen- 
eral that Idieae modem conoeptions of atomic struc- 
ture correspond to the well-known penodioity of 
properties; and in particular the extent was indicated 
to which these conceptions account for such properties 
as valence, lon-formation in crystals and solutions, 
and the radu of neutral atoms and of the ions in the 
solid states. 

It is hoped that this address may }i6 published for 
the benefit of members who were unable to attend the 
meeting as well as for the information of the inter- 
ested public. 

The Research Conference scheduled for the lunch- 
eon period of the second day was accorded more tune 
than at previous meetingB and embraced reports of 
recent acfaievements m research in Pacific Coast labo- 
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ratones. Each speaker bnefly presented notable 
results in his field, the whole fomung: a fdiity oom- 
prehensive view of scientifie activities dnnng the past 
year. In this way, Dr Walter 8 Adams, of the 
Mount Wilson Observatory, treated the subje^ of 
astronomy. Dr. Leonard B Loeb, of the University 
of California, physics, Dr B E Swain, of Stanford 
University, chemistry. Dr. Charles B Lipman, of the 
University of California, botany, Dr C V Taylor, 
of Stanford University, zoology, and Dr P J Hanz* 
Ilk, of Stanford University, medieme 

This method of presenting at one meeting a gen- 
eral review of the whole field of science met with 
great favor It was felt that these research an- 
nouncements must henceforth form a regular feature 
of the annual meeting Such a ^^eleanng houBe*' in 
the hands of leading specialists should prove of great 
value in aoquamting the scientist with what is engag- 
ing the attention of his fellows and perhaps lead in 
some degree to coordination of effort One delegate 
vouchsafed the opinion that such a session might well 
be adopted as a feature of the annual meeting of the 
parent association 

A symposium on “The Scientific Problems of an 
Arid Region” was presented, with Qilbert Smith, pro- 
fessor of botany, Stanford University, Tracy L 
Storer, associate professor of zoology, University of 
Cahfomia, and J Claude Jones, professor of geology, 
University of Nevada, as participants 

The address of Professor Henry H Dixon, of the 
University of Dublin, was of absorbing interest An 
abstract of Professor Dixon’s paper on “The Nerves 
of Plants” follows. 

From early times tEe cords of stringy tissue distnbuted 
through the parts of plants, especially through the leaves, 
have been called nerres The general resemblance of the 
distribution of these cords to that of nerves in man and 
animals is sufficient apology for the name. 

Later, when it was found their minute structure was 
wholly different and that they discharged functions 
wholly unlike those performed by the nerves, their appel 
lation was changed They were called veins — because 
they transmit fluids through the plant body, and, it may 
be noted, their peculiar structure allows these fluids to be 
dragged through them in a state of tension 

At the same time observation and experiment clearly 
showed that plants are sensitive to external stimuli and 
that often these stimuli are transmitted considerable dis 
tancoB m a plant from the point of reception to the place 
whore the response is manifested An outstanding exam- 
ple is furnished by the sensitive plant A touch on the 
leaf-tip of this plant will cause not only the leaflets of 
the tip touched to fold up, but even the leaf-stalk to bmid 
downward and also, after a short time, similar changes 
m the other leaves of the plant Here the stimulus is 
transmitted m the plant for many Inches 


The mystery of this was at first e]q»lained by adding it 
teag debt already aoeumulated by the vital proper- 
ties of the protoplasm — an admission of ignorance under 
the cloak of dogma; MacDougal in America and other 
investigatOTB discredited this bill by showing that the 
stimulus is transmitted across dead tissues 

Bicoa in Italy confirmed these observations and showed 
that the stimulus liberated a soluble substance into the 
stretched fiuid in the capillaries of the vebs. This is 
instantly dragged through the veins to the responding 
tissues 

It has also been shown that the stimuli of light, grav- 
ity and touch liberate difftaible substances in the tissues 
of other plants, and it seems certain that these substances 
are hurried in the same way through the wood oaptRofMt 
to the point of response 

Thus the swing of the pendulum of scientific opinion 
has brought us to regard the vascular bundles of plants, 
if not as nerves, at least as channels for conveying mes- 
sages from the point of rec^tioto to that of response. 

Buck material messages conveyed m the moving fluids 
of the animal body are well known They are called 
^^hormones 

With a total registration of 182 the attendance is 
hardly comparable with other meetings of the Pacific 
Division However, it is to be noted that the regis- 


tration was oompoaed almost ezdimTely 
geographically distnbuted as follows 

of scientiita 

Arizona ^ 

5 

British Columbia ^ . 

1 

California, northern ^ 

81 

Calif onda, southern - « 

80 

Colorado «« .. 

2 

Honolulu « 

1 

Idaho 

8 

Ireland - - 

1 

Massachusetts 

1 

Minnesota - 

1 

Missisnppi 

1 

Nevada 

26 

New Mexico .. 

1 

Oregon 

14 

Philippine Islands 

1 

Quebec 

1 

Te?as „ 

1 

Utah 

6 

Washington « ^ -m- « 

8 

Washmgton, D C. - „ 

2 

Wisconsin - 

1 
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Reports received from the secretaries of sodeties 
holding sessions at the Reno meeting arc presented 
as follows: 
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AxtnxoAX AsaoouTKOK or Eookomio Eki!OH<» 4)- 
oittre^ PACirzc Slops Brinob 

(JSoy E» Campbell, secretary, Alhambra, CaUf ) 

Although the attendance and number of papers 
were somewhat fewer than for serera] prenous years, 
an excellent program was presented. Mr. F B Her- 
bert told of a method of spraying for thnpa which 
was almost as fast as dusting Professor H J 
Quayle’s paper on ^^Spraying and Fumigating Com- 
bination for Control of Resistant Red 8cale’^ brought 
out the fact that neither spraying nor fumigation 
K alone is entirely satisfactory in controlling the re- 
sistant red scale of southern Cahfomia distncts, but 
that a combination is successful Moreover, fumiga- 
tion following spraying is best, because the light 
oil-spray used loosens up the scales and forms a pro- 
tective film on the foliage, so that the fumigation 
following kills the remaining live scales and does not 
injure the foliage. Professor Ralph H Smith’s 
paper on ^'Investigations and Arsenical Residue on 
Apples” showed that lead arsenate alone sprayed on 
small apples is soon sloughed off, but when used with 
a spreader remains on the constantly enlarging apple 
for a long tune. Also thiere is a decided increase in 
the amount of arsenic on the apples after each spray- 
ing, which gradually decreases up to the tune of the 
next application. 

In the symposium held jointly with the Pacific 
Coast Entomological Society on tke topic "Arousing 
Public Interest in Entomology,” Boy E Campbell 
mentioned some of the reasons for a greater public 
mterest Professor B. W. Doane’s paper showed the 
importance of a more general knowledge of insects 
and disease in order to keep from becoming infected 
and also prevent insects from spreading disease. Mr 
W. C Jacobsen told how a more general knowledge 
of insects and an appreciation of their importance 
would help the quarantine officers in their efiforts to 
prevent the introduction of mjunous pests. Probably 
the most interesting paper on this topic was Mr. B 
C. Cam’s, on his work among Boy Scouts. The boys 
show a tzemendous mterest in nature, and the insects, 
with their vanety of forms and colors, diversity in 
habits and their marvelous interrelation^p^ present 
a wonderful field for out-of-door study. 

Dr. S. B Freeborn’s paper on "Efficient and Prac- 
tical Control of House Flies” brought out the fact 
that several "fly sprays” were effective in keeping 
flies off of dairy cattle, but that their use act^ly 
luduoed the production of sulk, because of an accom- 
panying nse in temperature and respiration in cows 
on which the material hod been iqiiayed. Professor 
Doane m his paper cm "Dlfficutties of Mosquito Con- 
trol” diowed that altbou^ moequito abatement dis- 


tricts might clean up all the breeding places they 
were still subject to an oceasionBl mfestation due to 
mosquitoes being earned in by the wmd from outside 
the distnct Cooperation of all affected districts was 
the remedy suggested Mr. S J. Snow’s paper <m 
"Effect of Ovulation on Seasonal History of the 
Alfalfa Weevil” showed that beetles remained im- 
mature until fall or longer of their first season, and 
that eggs and larvce found in the summer are retarded 
members of the old overwmtenng generation and 
not a partial new brood 

In Mr. Walter Carter’s paper on "Isolation of 
Certam Teasts and Allied Forms from EutetitsB 
tenellus^ the most mterestmg pomt was the mention 
of a new method of feeding sucking msects by the 
uhlioation of an animal membrane filled with the 
plant juices This offers an artificial method of feed- 
ing eueking msects which has many advantages over 
the old method of using live plants, twigs or leaves 
Officers elected for the ensumg year are Chairman, 
B B Woglum, Vtce-ehatrman, Qeo M List, ffecrc- 
tary^Treasurer, Boy E Campbell 

Thu Aicsrioak Chsmioxl Socibtv 
(Cco, W Sears, secretary pro tern.) 

Western sections of the Amenean Chemical Society 
united m a regional meeting as a section of the Pacific 
Division. Two sessions were held during which nine- 
teen papers were presented by members from Wash- 
ington, Oregon, Califorma and Nevada 
"EsMntial Oils from Some Desert Plants^’ was dis- 
cussed by Maxwell Adams An unusually large pro- 
portion of desert plants contain volatile oils and 
many of the plants now cultivated for essential oils 
are natives of and regions Twelve varieties of 
plants were examined and the essential oils extracted 
by steam distillation and the physical constants of 
three were discussed at length 
"The Oxidation of Sulfides m Alkaline Solution,” 
presented by Ludwig Bosenstem, brought the 
fact Hiat sulfides m solutions whose sulflde-ion con- 
centration IS determined by the presence of carbonates 
and bioarbonates are rapidly oxidised by air in the 
prosenoe of small amounts of nickel or cobalt sulfide 
catalyst. Sulfur is the principal reaction product, 
though thiosulfate and tetrathionato are also formed. 
The proeess has been apphed to gas punflcation and 
has resulted in the production of an amorphous 
wettable sulfur useful for agnoultural sprays 
"The Electrolytio Seduction of Sodium Nitrate,” 
by H. E. Benson and J L Hoard, was presented by 
Benson When sodium nitrate is electrolysed 
fumes of NOg and NHg are evolved Investigation 
of the nature and conditions affecting the reaotiem 
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brought out the fact that luereury was the most euit- 
able cathode The prox>ortioB of ammonia produced 
depends laigely on the condition of the eleetrodes. 
With bright eleetrodes the reduction to ammonia was 
found to be very small, while tarnished electrodes 
gave nearly oomplete reduction to ammonia* Large 
scale operation showed 80 per cent reduction to 
ammonia with 70 per cent current efficiency In 
discussing “The Carbonisation of Sawmill Waste/’ 
by H. K Benson and W L Beuschlein, Dr Benson 
showed that sawdust could be converted almost quan- 
titatively to charcoal m a rotary kiln, iwaking use 
of a counter current air supply just sufficient to bum 
a fine-grained charcoal not spontaneously combustible 

“The Commercial Production of Port Orford Cedar 
Wood Oil/’ by Floyd £ Rowland^ and the “Analysis 
of Port Orford Cedar Wood Oil,” by P H Thurber, 
were presented by Mr Thurber Analysis showed 
46 per cent, alpha pinene, 3 per cent, limonene, 26 
per cent bomeol, 21 per cent cadinene and 4 per 
cent cadinol The alpha pinene gave an optical 
rotation of + 63, which is much higher than thq alpha 
pinene found in turpentme Since there should be 
four alpha pincnes it was thought this was a different 
one from that found m turpentme Smoe the oil 
proved to be different from the eastern product its 
commercial production will probably depend on ex- 
traction and utilization of the different components 

111 discussing “The Mechanism of Light Rotation 
by the Asymmetric Carbon Atom,” H G Tanner pic- 
tured a mechanical atom m which the asymmetry was 
caused by the forces holding the different groups 
rather than by the groups themselves This conclu- 
sion was drawn from experiments with a mechanical 
model arranged to demonstrate the effect of polarized 
light 

“The Determination of Tantalum and Columbium,” 
by Geo W Sears, presented the results of an at- 
tempt to apply the principles found in a previous 
mvestigation to be effective for separating the two 
elements to their quantitative detemunation When 
an ore of tantalum and columbmm is fused with 
sodium pyroBulfate at a temperature of 83&-876^ C 
the tantalum is rendered insoluble in concentrated 
sulfunc acid, while the columbium remains soluble 
If the fusion is made at a low temperature (about 
600^ C ) interfering elements oim be removed by 
solution m hot 3N hydroohlono acid without dissolv- 
ing any of the tantalum or columbium and the com- 
bined tantalum and columbium may be determined 
by Igniting and weighing the residue obtained By 
fusing this residue witii sodium pyrosulfate and 
raising and holding the temperature at 836-860^ C 
for 12->15 mmutes the tantalum is rendered insoluble 
m concentrated sulfunc acid. 


“The Beoetivity of file Fused Alkali Amidai^” by 
F, W. Bergstrom and W. C. Femehus, illustrated the 
similanty between reactions in liqmd ammonia and 
water solutions. Both the strongly electropositive 
and strongly electronegative elements react readily 
with fused potassium or sodium amide, while the 
elements of intermediate eleetroaffimty, such as nickel, 
copper and iron, exhibit little or no action 

In his discussion of “Low Students in Chemistry,” 
R. A. Osborn showed that three fourths of the eon^ 
dihoned students, if given a review course, pass, 
although they remain poor students in the next course 
It was a question, therefore, whether they should not 
have been required to repeat the course in class 

“Emulsification of Solid Powders,” by J H Hilde- 
brand, A J. Scarlett and W. L. Morgan, extended to 
solid powders, such as lampblack and manganese 
dioxide, the work of Hildebrand, Draper and Finkle, 
who had shown, m the case of benzene-water emul- 
sions, that the type of emulsion and its stabihty may 
be controlled by using different metallic salts of the 
fatty acids 

In discussing “Quantitative Treatment of Devia- 
tions from Raoult’s Law,” J H. Bbldebrand stated 
that in the opinion of many authonties, Raoult’s law 
provides a better starting point for the development 
of systematic thermodynamic treatment of solutions 
than does Yan’t Hoff’s classic law of osmotic pres- 
sure. In its simple form it applies to very few 
systems and the departures in many cases are too 
great to be brought into order by the modifications 
of Baoult’s equation It has been found possible to 
introduce an exponential factor, involving the gas 
content, absolute temperature and a specific constant 
for each system, into the ordinary equation of Raoult, 
which not only applies to all the regular systems 
(those which obey Raoult’s simple law over some small 
range of concentration) but enables the solubility of 
one substance in another to bo calculated at all tem- 
peratures if it 18 known for one temperature. 

“A Laboratory Study of Nitrogen Fixation by 
the High Tension Arc,” by H. V Tarter and P G 
Cohen, “The Occurrence of Hydrogen Sulfide in the 
Lake Washington Ship Canal/’ by E. V. Smith and , 
T. G Thompson; “The Acidity of Waters of Some 
Puget Sound Bogs,” by T G Thompson, J B Lorah 
and G. B. Rigg; “Improved Apparatus for the Re- 
moval of Dissolved Gases from Water/’ by J. B. 
Lorah and T. G. Thompson, and “Dis^lved Gases 
in the Waters of Some Puget Sound Bogs,” by 0. 
B. Bigg, T G. Thompson, J B, Lorah and K* % 
Williams, were briefly reviewed by Dr. Benson, who 
pointed out m oonneetion with the first that the mass 
law holds approximately in the flxatum of atmofr* 
jdieno nitrogen by means of the high tmuaon are and 
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that ittunediate aooling after passage thnm^ the are 
IS umeoessary 

Three papers were presented by E. C. Gilbert as 
follows. "The Freezing Point-eomposition Curves 
for the System Aoetanikde-Propionanilide'' — ^in the 
neighborhood of the euteetio an unstable compound 
IS indicated by the flatness of the curve in that region, 
"Some Observations on an Arsenic Tnsulflde Alco- 
hol” showed that the coagulating power of ions of 
diiforent valence obeyed the same general rule as in 
water, though the concentration necessary for precipi- 
tation was less than in water, "The Surface Tension 
of some Long Cham Fatty Adds m a Heavy Hydro- 
carbon Oil” — ^the surface tension as determined m- 
dicated that neither the hydrocarbon chain nor the 
acid radical of the fatty acid extended uniformly into 
the oil at the mterfaoe, but that many of the acid 
molecules must extend lengthwise along the surface 
of the oil 

At a dinner following the sessions, preliminary 
steps were taken toward the oiganization of the 
western sections of the American Chemical Society 
for the purpose of facilitating the arrangement of 
programs for regional meetings held in conjunction 
with the annual meetings of the Paciflc Division of 
the Amenean Association for the Advancement of 
Science 

Avxuoak PhtsioaIi Sooiett 

(D. L Wehater, Stanford Umveraity^ California, 
local secretary for the Pacific Coast) 

The Amenean Physical Society held two sessions, 
one a jomt session with the Astronomical Society of 
the Paciflc As m most of the current meetings 
interest centered chiefly on spectroscopy and its 
application to problems of the structures of molecules 
and atoms, on the one hand, and stars, on the other 
The aspects of molecular and atomic problems dis- 
cussed at this meetmg covered the whole range of 
such problems There were, for example, the paper 
of Gibson and Bamsperger on the slow vibrations of 
atoms in the ICl molecule, that of King on the lines 
due to the valence eleotrons of the cenum atom, and 
those of Allison and Webster on the behavior of the 
innermost electrons m the atoms as deduced from 
intensity measurements by X-rays In stdkr apph- 
eations of spectroscopy, interest centered on evidence 
from the sun, espeeiaUy St John’s very careful and 
important revision of the solar spectrum tables. 

In flelds other than speetrosoopio there were papers 
on a great vanety of subjeets, among which may be 
mentioned especially the work of Loeb and Du Bault, 
estahluhing the monomoleotilar oharaeter of the ions 
in aMtylenei and the .evidenee presented by Bnns- 


made tor the remarkable extent to which deetrona 
may be reflected from metals without loss of speed. 

ABXBOKOMIOAL SOClBTT Of THB PaCXIIO 

(Boberf G* Aitken, sseretary pro tern , Lick 
Observatory) 

The Astronomical Society of the Paciflc joined ysitt 
the Pacific Division and held a very successful meet- 
ing. Members of the society from Stanford Univer- 
sity^ the University of Nevada, the Ldck, Howell, 
Mount Wilson and Students’ Observatories and from 
San Franasco were present, and the attendance of 
the two sessions for the presentation of smentiflo* 
papers, held on Thursday, June 23, averaged 26r 
The 26 papers presented, as is evident from the pro* 
gram, covered a wide range, the sun and the major 
and minor planets and comets and satellites of the 
solar system coming m for discussion, as well as 
variable and binary stars, very cool stars (cool only 
by comparison with average stellar temperatures), 
and giant M stars Praetioal astronomy was repre- 
sented by papers on longitude determinations, on a 
horizon finding card and on a working model of an 
instrument for determining geographical points on 
the Sumner line at sea Of special interest were 
E. C Slipher’s papers on the Ixiwell Observatory 
observations of Mars, Memll's paper on a search for 
very cool stars, the paper by Adams and Joy on the 
relationship of spectral type to period among variable 
stars, Leuschner’s report on the research surveys of 
minor planets, and Miss Losh’s paper on magnetie 
storms and solar activity 

The Lowell Observatory has a long and honorable 
record in the study of conditions upon the planets 
of the solar system and. Slipher’s paper on Mars and 
also the one on Jupiter and Saturn showed that this 
study 18 being pursued with ever greater sucoess by 
the application of modem methods of investigation 
Of particular interest was the evidence presented of 
seasonal changes in color on the surface of Mars — 
most easily explained as due to the growth and decay 
of vegetation; of the existence in the atmosphere 
of Mars of impermanent features (cloudst) of two 
distinct vaneties, one showing strongly in photographs 
taken in violet light, but feebly m those taken by red 
light, the other having just the opposite character- 
istics— facts which had been clearly brought out also 
by Wright’s observations at the lack Observatory in 
1824 and 1826, and the evidence m favor of an 
atmosphere of greater extent tian had been generally 
accepted pnor to Wnght’s work in 1824 

Memll finds that ‘ihe sequence of giant stars 
seems to tmmnate abruptly with a group of long- 
penod vanables of classes M6e to M8e, whose ejffee- 
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tlve trapmtnreB aro slightly above 2,000** C at maxi- 
mum.'’ Stars oooler than this are not known, though 
present observational methods are apparently com- 
petent to reveal them if they exist ^^The fact that 
the coolest stars we know are all long-period variables 
may indicate a region of instability as the tempera- 
ture approaches a limit set by acme physical law ” 

In investigating the relationship of spectral type 
to penod among vanable stars, on the basis of a 
study of some 60 variables with the 100-inch tele- 
scope, Adams and Joy find, first, that '*a large major- 
ity of the Cepheids, mcluding all of the brightest and 
best known stars, show a very nearly Imear relation- 
ship between spectral type and logarithm of the 
penod” This relationship had been known before, 
in a general way, though no exact correlation had 
been established The '^rather surprising result” of 
extending the investigation to the short-penod cluster- 
type stars and the long-penod red vanables is that, 
”on the average, those two classes fall close to the 
curve denved from the Cepheids — The conclusion 
seems to be justified that the physical cause of the 
vanation in light of these different classes of vanable 
stars IS similar and probably is to be ascnbed to a 
penodic vanation in size ” 

The paper by Leusohner and Thiele giving a prog- 
ress report on the research surveys of minor planets 
was presented by the senior author and showed m 
striking manner how incomplete our knowledge of 
the minor planets still is Ordinanly, it is stated 
that between 1,100 and 1,200 of these bodies are 
known If every discovery is of a different object, 
the actual number of those that have been observed 
IS more nearly 2,600, but the majonty were so poorly 
or incompletely observed that they have been **lost”; 
even of those regarded as known only a small frac- 
tion have orbits sufficiently well determined war- 
rant the publication of observing ephemendes, and 
the number for which thorough orbital investigations 
are available is small indeed Cooperative research, 
under the auspices of the appropriate committee of 
the International Astronomical Union, is now m 
progress, and in this Professor Leuschner and his col- 
leagues at the Students’ Observatory are taking a 
leading part. 

A magnetometer for recording the range in the 
horizontal component of the earth’s magnetic field 
was installed at the Mount WOaon Observatory in 
August, 1926 Miss Losh has compared the records 
of magnetic storms with the observation of sunspot 
groups and other evidences of great solar activity 
and finds the usual dose correlation For example, 
one of the largest complex sunspot groups of the 
year came round the east lunb of the sun on Septem- 
ber 12, 1926, a marked magnetic storm began on 


September 14 and eontmued until this group passed 
around the west limb. When the disturbed area on 
the sun reappeared, as the result of the solar rota- 
tion, a second and even greater magnetic stom oc- 
curred on the earl^ on October 13. 

Space limits forbid further comment on these and 
the many other interesting papers presented. All 
the research observatories in the Pamfic area, from 
Viotona to Flagstaff, have obviously had a sueoessful 
year 

Members of the society participated in the general 
sessions of the division on Wednesday and Thursday, 
Dr W 8 Adams, director of tlie Mount Wilson 
Observatory being one of the speakers at the '^Be- 
searoh Announcements” luncheon on Thursday. 

W W SanoBanT, 
Secretary 

(To be eonttnued) 


THE EMERGENCE OF THE BIOLOGY 
OP FOREST AND RANGE 

Thb rapid rise of intmst in the biology of forest 
and range u an outstanding sign of the soientific 
tunes While it is true that during the past two or 
three decades a few writers have called pointed atten- 
tion to certain phases of the problems involved, most 
silvicultunsts, biologists and range research men have 
overlooked them. Of necessity, since the many par- 
tial problems mezge into one big bio-eoologieal unit, 
the union of biology and forestry must be something 
more than a companionate mamage It must be an 
old-fashioned and enduring alliance. The ease is the 
same with biology and range research 

Pbbbbnt Tbsuds 

The emergence of the biology of forest and range 
IS associated with a new interest in all phases of the 
environmental relations of ozganisiua It is moreaa- 
ingly realized by biologists that these oivironmental 
relations are worthy of as dose, consistent, prolonged, 
and quantitative attention as the phases of genehes 
and heredity which have been examined of late years 
with such illuminating and valuaUe results. 

The fdbwing events may be cited as among those 
which seem to show a movement of interest and atten* 
iion in the right direction' 

The organisation and activity of the Eoolo|^od 
Society of America, and the noteworthy sueeess (at 
least along teehmoal lines) of its <^mal oxgasi, 
Ecology, 

Increased recognition by the United States Depart* 
ment of Agriculture, espeeially ihroni^ the Bureaus 
of Biologieal Survey, Batomology, Plant Industry 
asid the Forest Service, of the dgnifitenee and Im* 
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pottanoe of forest and imngo biolofi^. The work and 
writings of oexiam leademi among tke eeientute in 
and oat of the departmentj including, among others, 
F. E. Clements, F. C. Craighead, E P Farrow, J 
Hoffmann, E A Goldman, J. Gnnnell, C F Koxv 
stian, Aldo Leopold, W. L McAtee, E. N Manns, 
Edward W. Nelson, G. A. Pearson, V. E. Shelford, 
J W Tourney, I Tragbardh 
The publication of Jennings' ^Troroethena" 

The contributions of the Roosevelt Wild Life For- 
est Experiment Station, Syracuse University, New 
Yoric, under the direction of its former head, Chas 
^ C Adams, and his associates 

The activities of the President’s Conference on 
Outdoor Recreation 

The outstanding work of the special committee on 
forest research of the Washington Section of the 
Society of Amencan Foresters, which resulted in the 
publication of ^^A National Program of Forest Re- 
search" (Amencan Tree Association, November, 
1926, by E H Clapp) This is unquestionably the 
most valuable survey of the field of forest research 
that has been made in this country to date The 
biological Bide of forestry is clearly outlined, although 
the biological features of range research do not seem 
to have been so clearly appreciated 
The introduction, March S, 1927, in the Sixty- 
ninth Congress, of the MeSweeney Bill, providing 
for a more adequate forest and range researdi pro- 
gram in the United States Department of Agnoulture 
The appointment of Paul G, Redington, formerly 
of the Forest Service, United States Department of 
Agriculture, as chief of the Bureau of Biological 
Survey* 

The success of and obvious interest in the sym- 
posium on "The Forest and Forage Crops in the 
Southwest," hrid at the meeting of the Southwestern 
Division, Amencan Association for the Advancement 
of Seienoe, Santa F4, New Mexico, April IS, 1927 
Difihrent aspects of the biology of forest and forage 
prodnetion were stressed by several of the speakers* 

Foaasi* Piteologt 

The important effects of parasitic plants and of 
wood-rotting fungi m relation to the mainteiiaiice and 
administratioB of the forest have been obvious for a 
oottsiderable penod to the eoeperts of the Bureau of 
Plant Ihdnatiy, the New York Botamcal Garden, the 
Forest Service and a few other agenoiea. Indeed, 
forest pathdogy may be regarded as a relativriy 
early emergent in the provinee of the biology of the 
fonet. One has only to reeall the importance of such 
studies as fhoae en the diestaut bUght and white pine 
hUeter mst to xeeogniae and appreoiate the far- 


reaeMng, continuing and mcreasing sigiufieatiee of 
forest pathology The names of Robert Haitig, of 
Germany, father of plant pathology, and his disciple, 
F W Neger, and of the following American workers 
come to mind among those who have made notable 
contnbutions £ P Meineoke, W. H. Long, J B. 
Wier, R C Colley, F. D Heald, While forest pa- 
thology has developed to a considerable extent, forage 
pathology, undoubtedly an important field, has ap- 
parently received little attention 

On the whole there has been a much clearer appre- 
ciation of the plant side of forest biology — as in the 
development of forest pathology — than of the animal 
mde It IS to the animal side of the biology of for- 
est and range, therefore, that the chief attention is 
here addressed, 

Thx pBOTBcnoK or Fobbst akd Fobaob raou 
Akihil Pbbts 

Far-sighted administrative officials, especially those 
on the ground, as well as progressive private users 
of range and of forest, have long been impressed with 
the damage done by animal pests The destructive 
effects of bark-beetles and other insects, and of cer- 
tain rodents, as the porcupine, in the woods, and of 
such animals as the praine-dog and jack-rabbit on 
the open range, have been obvious to many While 
this phase of animal relations to forest and range, 
referred to as "Protection," does not, even yet, re- 
ceive sufficient consideration in many places, it does 
come nearer than any other to getting adequate atten- 
tion. Indeed, it is often the only aspect of the zool- 
ogy of forest and range receiving any notice at all 

Possible Bskevicial AcnviTtBs of Akimals ok 
Fobbst akd Range Lands 

The beneficent r51e of insectivorous birds m farm- 
ing districts has been emphasized by the thorough 
studies of the subject made by the Biological Surv^ 
This function of bitds is widely recognized* That 
birda exercise a similarly benefimal semoa to forest 
trees, browse, and even forage grasses is sometimes 
not k^t m mmd Other possible benefits by animals 
melude the cultivation of the soil of range and forest 
by earthworms and burrowing rodents, the caching 
amA planting by birds and mammals of the seeds of 
trees and other plants with consequent assistance to 
the maintenance and even extension of the vegetatioxi, 
the nitrifying of the soil through the wastes and 
reoaams of the animal body, the aotivily of preda- 
tory laaeots, amphibians, rephles, birds and mammals 
m desteoyisg various other speoies of insects, 
rodents, or other forms of animals that prey on 
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vegetation, the serving as food lor game flshea or 
other valuable speeies 

Sous Bio-boolooioal Bblations 

Even moderate use by man of the timber and for* 
age IS almost sure to upset the balance between the 
plants and animals and their environment on forest 
and range lands Clear cutting, over-grazing and 
burning bring about profound and often catastrophic 
changes, involving not only the physical but also the 
biotic factors of site The removal of the plant- 
cover promotes destructive erosion, injures the water- 
shed value of an area, affects for the worse the wel- 
fare of near-by fanning sections and cities and often 
promotes disastrous floods As Jones has pointed 
out, was destructive erosion and not war that 
destroyed Assyria and Babylonia’’ ( ^'Watershed 
Handbook,” U S Forest Service, Southwestern Dis- 
tnet, December, 1923, mimeographed). Successful 
natural reproduction of forest, reforestation by either 
seeding or planting, maintenance of desirable forage 
cover, all depend on adequate attention to bio-eeolog- 
ical problems, as does also the effective protection of 
game mammals, birds and Ashes 

SouE Gsksral VAiiUas or Wild Iavb 

Edward W Nelson, T. S Palmer, Cbas. C. Adams 
and others have pointed out the educational, recrea- 
tional and flnaneial value of wild life Adams’s re- 
cent detailed study and demonstration (^^Importance 
of Animals in Forestry,” Booscvclt Wtld lAfe Btd- 
lettn, Tol 3, no. 4, October, 1926) of the important 
place occupied by animals in the economics of the 
community is convincing and impressive It is be- 
lieved that few technical men, not to mention state 
and even federal administrators, fully appreciate the 
value of wild life Adams very properly stresses 
the unity of the forest resources To realize fully 
on these resources they must be intdligently managed, 
with the object of making each area produce the 
largest contnbution to the people’s welfare, having 
regard to its varied products in forage, forest and 
wild life 

CONCLDSlOKS 

Whereas, m most lines of agriculture over-produc- 
tion IB so outstanding a phenomenon that curtailment 
IS widely recommended by economists, preoisdy the 
opposite IB the case in silviculture and forage pro- 
duction America’s wild crop of timber and of feed 
for livestock falls far short of the demand Careful 
attention must be given to all the conditions sur- 
Tounding the growth of these crops. Among the 
factors of major importance are the native animals 


of forest and range lands. Bome are pests; oHhks 
are bsnefleial Most play mumd rUes. Efflsisnt 
production of trees and forage necessitates thoroiigh- 
going study of the life histories and eoeflogy of all 
the predommants, both plants and animals. Many 
animals, especially fishes, birds and magimals, are 
themselves of extraordinary value for reereation, 
study, and as a source of ineome. In some instances 
the value of the animals on a given area may eatoeed 
that of forage jor trees The production of wild li& 
should be more than an incident or by-prodnot of 
forest and range management The objective should 
be maximum oontinmng values from each area At- 
tainment of this objective necessitates additional in- 
formation and increasingly enlightened administra- 
tion Research is the foundation of our present 
prospenty It must be the corner-stone of future 
advance. “The application of traditional methods 
will no longer suffice” Biology must participate 
fully m the solution of the many problems involved 

WaltbbP Tatlob 

Tucson, Auzona 


SCIENTIFIC EVENTS 

THE FIFTH INTERNATIONAL BOTANICAL 
CONGRESS 

At the International Congress of Plant Scienees 
(Fourth International Botanical Congress) held at 
Ithaca, New York, m August, 1926, an invitation 
was conveyed from British botanists for the Fifth In- 
ternational Botanical Congress to be held m England 
in 1930 The invitation was accepted by the botanists 
assembled at Ithaca, and arrangements are now bang 
made for the congress to be held at Cambndge about 
the middle of August, 1930 

An executive committee has been formed to make 
arrangements for the congress, consisting of Dr F F, 
Blackman, Professor Y. H Blackmon, Dr. E J 
Butler, Professor Sir John Farmer, Professor F E 
Fntsch, Professor Dame Helen Gwynne-Vaughan, Dr 
A. W Hill, Professor W Neilson Jones, Sir David 
Prain, Dr A B. Bendle (treasurer). Professor A C 
Seward (chairman), Professor W. Stiles and Pro- 
fessor A. G. Tansley. 

It has been decided to organize the eongiess in the 
following seven sections Morphology (including 
Anatomy), Paleobotany, Plant Geogri^hy and Ecol- 
ogy, Taxonomy and NcHuendatare, Genetics and Cy« 
tology, Physiology and Mycology and Plant Pathology. 

Mr. F. T. Bnx^, the Botany School, University of 
Cambndge, England, and Dr. T F. Cfaipp, Royal 
Botauie Gardens, Kew, have been appointed 

honorary secretaries of the congress, and any 01m* 
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mmucRtioiui with regard to it should be addressed to 
one or other of the secretanes. 

THE ANTARCTIC EXPEDITION OP COM- 
MANDER RICHARD E BYRD 

Ihk National Geographic Society has announced 
that it will cooperate m the Antarctic expedition, 
sending observers and contnbuting $25,000 toward 
equipment 

The society has issued the following announcement 
in connection with the expedition 

Conditions m striking contrast to those in the Arctic 
will be encountered by the Byrd expedition in the Ant 
arctic Instead of a vast expanse of sea and relatively 
low land, there is a high continent larger than Australia 
or the United States 

In the valleys of the Far North the summer sun brings 
moss, grass and flowers But, m contrast, the bleak 
plateaus and mountains of the Antarctic harbor prac 
tically no living things because much of their area is 
perpetually blanketed by snow and ice 
Birds frequent the edge of the ice barrier where they 
can exist upon the creatures of the sea, but inland no life 
has been found because there is no vegetation 
The bears, wolves, foxc^s, rabbits, musk oxen and 
caribou of the Far North have not a single representative 
in the Far Bouth known to man 
Commander Byrd’s expedition will doubtless bo able 
to augment the information contained upon the now 
meager maps of the Antarctic continent Explorers can 
not sail along the coasts of this continent as they can 
along those of Australia or Africa 
The great ice barrier and pack ice keep ships at a dis 
tance, sometimes of several hundred miles Only in a 
few isolated places has this barrier been penetrated 
This condition is in contrast to that of Greenland, where 
the ice cap extends to the coast in only a few places 
The present map of the Antarctic regions, therefore, is 
mostly blank, with a few patches of known territory along 
the coast and one or two narrow paths penetrating inland 
The best known region is the land directly south of New 
Zealand traversed by Shockleton, Scott and Amundsen 
Among the important problems to be workhd out by 
Commander Byrd are those relating to the meteorology 
of the southern continents and its effect on world weather, 
especially that of the southom hemisphere 
Although the field for aoological research in the Ant 
aretic is narrow, the party will be on the lookout for any 
specimens that may be eneountmed in regions hitherto 
unvisited by man Any rock speeunens that give prom 
ise of adding to the geological knowledge of the unex- 
plored continent will also be collected 

WOOD COLLECTIONS OF THE FIELD 
MUSEUM 

Work has been begun to make the wood oolleotious 
at Field Museum of Natural History the most com- 


prehensiTe and authoritative for scientific and eco- 
nomic reference purposes m the middle west 

Additions to the exhibits, rearrangements of them 
and revision of the labels are planned, all designed 
not only to increase the interest of the collections to 
the general public, but to moke them also of direct 
service to men lu the lumber business, government 
forestiy offleiah and others interested in conservation 
and reforestation, to students and scientists special- 
ising in this branch of botany, and to every user of 
wood for building or manufacturing purposes 

Professor Samuel J Record, of Yale University 
Srliool of Forestry, who has spent seventeen years in 
specialized research on woods and wood products, has 
been engaged to supervise this work, and is now at 
the museum Professor Record, who has traveled 
widely in tlus country and abroad studying the 
various types of woods from the tune of their growth 
in the forests through the various stages of logging 
and milling to their appearance as building materials 
or manufactured products, is the author of numerous 
volumes on this subject and editor of the magazine 
Troptcal Woods 

A uumlier of leading companies m Uie lumber and 
woodworkuig industries have indicated to the museum 
that they will coopeiate in the work being undertaken 

Many woods from western states, some from the 
eastern states, and a large number from tropical and 
other foreign loeahties not heretofore included in the 
museum collections are to be added These exlubits, 
like those already on display, will contain specimens 
of the trunk and fohoge of the various trees as they 
appear in life, photographs illustrating their growth, 
maps showing their distribution, typical boards and 
specimens of the other principal economic products 
manufactured from thorn, and monographs contain- 
ing the most imjiortant data regarding their growth, 
their properties and their uses 

Many lumber manufacturers and other users of wood 
arc insufficiently acquainted with the vanous types of 
woods, and their uses, particularly the foreign woods 
At the present time the amount of foreign woods coming 
into our markets is constantly mcroasing, owing to do 
pletion of our own forests, and it is highly important to 
know which of these foreign woods are suited for various 
purposes, and which are not As Chicago is the lumber 
center of the Middle West, the museum collections will 
be able to serve the entire industry in this region in ad 
justing itself to the new conditions winch are appearing, 
and which will rapidly become more apparent in the near 
future. It IS hoped that the museum’s work may also fur 
nish a contribution to the conservation and reforestation 
movements in this country, by supplying information 
which will advance these movements 
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THE UPPER MISSISSIPPI WILD LIFE AND 
GAME REFUGE 

Tbk million acres of land will be embraced in fed- 
eral preserves for tho protection of fish, fowl and 
game when the government acquires the upper Mis- 
sissippi wild life and game refuge Regulations for 
tho new preserve were signed jointly on June 24 by 
Secretary of Agriculture Jardine and Secretary of 
Commerce Hoover 

Nor IS the total of protected havens for wild fowl 
represented by the federal acreage^ for almost every 
state has converted areas of its own into conservation 
projectsi and hundreds oi farmers have limited hunt- 
ing expeditions on their property Figures trom the 
United States Biological Survey, issued on July 1, 
according to a report issued by the Associated Press, 
show from 165,000 to 200,000 acres involved in tho 
Mississippi wild fowl project, 36,000 acres of which 
already is under contract to the government at $5 an 
acre Moat of the territory is meander land, unsuited 
to agricultural purposes, but a number of owners are 
asking as much as $26 an acre 

Congress made available $3,000,000 to purchase the 
refuge Only about $300,000 of that sum has been 
used, and whether the next session will increase the 
latitude in price is a matter of pertinent importance 
Much of the highor-prieed land lies in Illinois Wis- 
consm has supplied the bulk of the present federal 
possessions, Minnesota recently donated its entire Mis- 
sissippi holdings and the rest of the refuge is on the 
Iowa side of the nver 

While federal regulations a ill predominate in the 
preserve, there is to be no conllict with state fish and 
game laws H P Sheldon, chief United States game 
warden, is pleased with the suggested Mid- West con- 
servation code sponsored by the Illinois Geneial As- 
sembly Other states in the upper Mississippi Valley 
and the Great Lakes region are expected to join Illi- 
nois in adoption of uniform statutes 

Such plans arc desirable They add to conciseness 
and make conservation at once more practicable and 
more easily enforced. Our best example, according 
U> Mr Sheldon, is the migratory game bird treaty 
with Great Britain, by which wild fowls are protected 
in this country and Canada on a reciprocity basis 

Officials of the Biological Survey emphasize the 
benefit of uniformity in game laws 

For thirty yeaiB tins country has worked to replace 
local county laws with state and federal statutes North 
Oarolnia is the most recent state to come into the fold and 
now the laws of more than forty states conform to federal 
regulations There is no other satisfactory way to system 
atUe open season for especially wild geese and ducks 

Government authorities believe game to be increas- 
ing in the East It is maintaining a level in the 


Middle West, while the West itself, because of drain- 
age projects and light rainfall, has suffered a decrease. 

SIR WILLIAM THISELTON^YBR 

On July 28, Sir William Tbiselton-Dyer reached 
the age of eighty-four years In referring to this 
anniversary, Nature wntea ‘^His many fnenda rejoice 
to offer affectionate tribute to one who has done so 
much to pmmote and extend the plant resources of the 
British Empire Nearly two years ago (September 26, 
1D25) we published an appreciative article upon Sir 
William's work at the Royal Botanic Gardens, Kew, 
and its influence upon both pure and economic botany, 
and we are glad to know that its imxxirtancc is widely 
recognized He and Lady Thiselton-Dyer celebrated 
their golden wedding on June 23, and among the 
messages of congratulation were one from Mr L S 
Amery, secretary of state for the colonies, and an- 
other from Professor von Goebel, the doyen of German 
professors of botany Mr Amery referred appre- 
ciatively to Sir WiUiam's studies in the fleld of 
botanical enterprise, by which he has 'rendered such 
valuable services in all comers of the Empire,’ and 
Professor von Goebel wrote *It was you who first 
brought English and German botany into association 
which — serving as it does purely ideal aims — could 
not be destroyed by the war, and, further, we German 
botanists remember with gratitude the great services 
which yon rendered with regard to Kew, w*ith which 
in company with tho two Hookers your name also will 
always be connected ’ It should be as encouraging to 
seientiflo workers generally as it is gratifying to Sir 
WiUiam Thiselton-Dyer to know that the seed of 
voluntary seientiflc service, such as was sown by him 
during many years, has borne nch fruits for the 
benefit of the human race, and that its value is under- 
stood in many lands " 


SCIENTIFIC NOTES AND NEWS 

pROFKSsoa Frank B Morbtsok, assistant director 
of the Wisconsin State AgncuUural Experiment Sta- 
tion, has been appointed director of the New York 
State Agricultural Experiment Station at Geneva, 
N y., by the trustees of Cornell University Ho suc- 
ceeds Dr Roscoc W Thatcher, w’ho resigned recently 
to accept the presidency of the Massachusetts Agri- 
cultural College 

Da David White, who has been serving as chair- 
man of the Division of Geology and Geography of the 
National Research Council for the past three years, 
has returned to his former position in the U 8 Geo- 
logical Survey. 

Vh T Waylanp VauohaNi director of the Seripps 
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Institiition of Ooeano^aphy at La Jolla, Cahf , has 
been appointed ehaiman of the committee on sub- 
marine confieniration and oceanic circulation of the 
National Research Council and a member of the com- 
mittees on features and changes of the shore line of 
the Pacific Coast, on quantitative data of geological 
processes, on sodunentation, on submarine topography 
and structural history of the Caribbean Qulf region 
and on the award of fellowships 

The Baly Medal of the Royal College of Phy<si- 
cians has been awarded to Dr A V Hill, since 1926 
Foulerton research professor of the Royal Society 
The Moxon Medal of the college has been awarde^l to 
Sir Henry Head, the neurologist 

M Emile Peubot, professor of pharmacy in the 
Universit}' of Pans, has been elected a member of the 
Paris Acadein> of Medicine 

Sir Humphry Roixeston has been appomted by 
the Royal College of Physicians and Surgeons to de- 
liver the Harveian oration in 1928, Dr G F Still, 
Fitzpatrick lecturer for 1928 , Dr J S Collier, Lum- 
leian lecturer for 1928, Dr E P Poulton, as Oliver 
Sharpey lecturer for 1928 , Dr H H Dale, as Crooii- 
lan lecturer for 1929, and Dr T Izod Bennett, as 
Qoulstoniau lecturer for 1928 

By an order of the Committee of Pnvy Council, 
Sir Hugh K. Anderson, M D , F R S , master of Qon- 
viUe and Cams College, Cambridge, and Professor 
T. R. Elliott, M D , F R S , director of the Medical 
Unit, University College Hospital, London, have been 
appomted members of the British Medical Research 
Council to fill the vacancies caused by the rotiremimt 
of Sir Fredenck Andrewes and Sir Cuthbert Wallace 

W F Joachim, of the Langley Memorial Aero- 
nautical Laboratory, has received the Rudolph Diesel 
prize for 1927, consistmg of $100 with a certificate for 
hia paper, '^Oil Spray Investigations of the National 
Advisory Committee for Aeronautics,” delivered at the 
Oil Power Week meeting, which took place in April 
at Pennsylvania State College 

George St J Perrot, of North Dakota, has been 
appomted supermtendent of the Pittsburgh Experi- 
ment Station of the Bureau of Mines He succeeds 
Amo C Fieldner, who recently was promoted to the 
post of chief engineer of the Bureau of Experiment 
Stations 

At the Massachusetts Agneultural College at Am- 
herst, Massachusetts, Dr Robert J* McFall, extension 
professor of agneultural economics, on leave of ab- 
sence for work in cooperation with the U. S Depart- 
ment of Commerce, recently resigned to become special 
egent m the Bureau of Foreign and Domestic Com- 


Hemry C Watermak, of the burean of ehemistiy 
of the U S. Department of Agncoltore, has been ap- 
pomted associate chemist and will have charge of the 
abstracting for The Expertmeni Station Eeeord m the 
sections of agneultural and biological chemistry and 
soils and fertilizers 

Dr F h Kelly, assistant professor of public 
health administiation and lecturer in preventive medt- 
ome at the University of California, has been ap- 
pomted to the position of director of public health for 
the city of Oakland 

Dr R W Balcom, chemist m diaige of the food 
control laboratory of the U S Department of Agn- 
cuUure, and A S Mitchell, of the Food, Drug and 
Insecticide Administration, have been designated as 
members of the Food Standards Committee as two of 
the three representatives of the department on that 
committee Two vacant places existed on the com- 
mittee by reason of the transfer of Dr W W Skin- 
ner and Dr F C Blanck to the research unit of the 
Bureau of Chemistiy' and Soils W S Fnsbie, chem- 
ist in charge, office of cooperation of the Food, Drug 
and Insecticide Administration, is the third depart- 
ment representative on the committee 

Surgeon-General Hugh S, Gumming, Surgeon 
B J Lloyd and Surgeon J D Long have been 
designated to attend the eighth Pan- American Health 
Conference at Lima, Peru, on October 12 One pur- 
pose of the conference is to provide for closer coop- 
eration in the study of the health problems of the 
Western Hemisphere 

Francis F Lucas, in charge of micrographic work 
for the Bell Telephone Laboratones, sailed for Europe 
on August 20 Before the International Congress for 
Testmg Matenals at Amsterdam he will present a 
paper on some of the laboratories’ recent pioneer work 
m magnification of 6,000 times and more, particularly 
with the aid of ultra-violet light While abroad he will 
confer with scientific men m the Zeiss Optical Works, 
who are collaborating with him in the development of 
instruments He will also visit leading European 
laboratones 

Dr C E Skinner, assistant director of engineering 
of the Westmghonse Electncal Company, sailed on 
August 17 as a delegate to the Internationa] Eleotro- 
teehnioal Commission Convention, which will be held 
at Bellagio, on Lake Como, Italy, September 4 to 24. 
Dr, Skinner is chairman of the Delegation of Standard 
Voltages, chairman of the Delegation on Traction 
Motors, and is the U. S Representative of the Com- 
mittee of Seven Nations of the proposed International 
Standards Assooiation. 

Dr. Fsbdsrich Q Kbauss, professor of agronomy 
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and nfenetics in the University of Hav^au, has been 
given leave of absence for an extended study of 
tropical plants, especially the pineapple, in the Dutch 
East Indies and Malaya, and of Cajanus in the Hima- 
layan region He will then proceed to Berlin for the 
Fifth Internal lonai Congress of Gknetios in September 
and a year’s genetics study in Germany 

Db Laitrenck T1 Skvder, associate professor of 
zoology at North Carolina State College, has left for 
Europe to take part m a symposium on blood groups 
at the International Eugenics Congress in Amsterdam 
Before returning to the United States, Dr Snyder will 
visit the larger genetics laboratories of Europe 

Pbopbssor JonK W Frey, of the department of 
geology of the University of Wisconsm, and Loyal 
Durand, Milwaukee, assistant m geography, are visit- 
ing Europe to become familiar with the industrial 
geography of Southern Belgium, the Upper Silesia 
area, Leipzig, North Italy, South Wales and Sooiland 
They will return about September 3* 

Professor William E Hoffmann, head of the 
department of biology of Lingnan University (Can- 
ton, China), lias been sent by that institution to the 
Philippine Islands, where he is to spend two months 
investigating insect problems common to South China 
and the Philippines 

By authonty of the Cabinet permission has been 
granted to the American School of Archeology m 
Athens to can y out excavations on the site of ancient 
Athens The conditions provide for the sectional ex- 
propriation of the buildings on the site within five 
years The first section to be expropriated contains 
twenty-five buildings Professor Capps, the director 
of the school, is now in the United Slates to raise the 
necessary funds He hopes to return to Athens m 
October 

Pkoffssor T Shinosaki, of the University of 
Tokyo, who has been in Germany for three years en- 
gaged m medical research for the Japanese govern- 
ment, is m the United States He plans to spend some 
time at the Mayo Iribtitute, Rochester, Minnesota, 

It is proposed to collect funds for the establishment 
of a scholarship at Armstrong College, Newca«tle-on- 
Tyne, m memory of Douglas A Gilchrist, professor 
of agriculture, who died on April 4 

It IB planned to erect a monument at Lyons to the 
late Count Hilaire de Chardonnet, the “Father'' of 
the artificial silk industry 

Dr Bruce Fink, sinc-e 1906 professor of botany m 
Miami University, died suddenly on July 10, m his 
sixty-sixth year Dr Fmk was an authority on 
lichens 


Db Thomas W. Salmon, medical director of the 
National Committee for Mental Hygiene and pro- 
fessor of psychiatry in Columbia Umversity, was 
drowned while cruising in Long Island Sound on 
August 13 Dr Salmon was fifty-one years old 

Information has reached this country that Pro- 
fessor Rndolf Magnus, professor of pharmacology m 
the University of Utrecht, who was to give the Lane 
lectures at the Stanford University School of Medi- 
cine, San Francisco, in April, 1928, died suddenly the 
latter part of July Professor Magnus intended to 
give five lectures under the general heading of “Con- 
tributions to Experimental Medicine and Pharma- 
cology " 

At the invitation of the Government of the Union, 
the fifteenth session of the International Geological 
Congress wuU be lield m South Africa in 1929, with 
Pretoria as its headquarters This invitation is the 
outcome of a strong desire expressed at the last con- 
gress in Madrid to hold the next meeting in South 
Africa. 

Provisional arrangements for the seventh congress 
of the Far Eastern Association for Tropical Medicine, 
to be held m Calcutta in December, show that much 
attention is being paid to the subject m the United 
Provinces, where a strong committee has been formed 
to entertain and inform the delegates After a week 
of scientific sessions the congress will split up for 
tours, and one party of about 130 strong, including 
interpreters, will visit Benares, Lucknow, Delhi and 
Agra. Another party wdl visit the Kala Azar area in 
Assam. 

The permanent committee of the International In- 
stitute of Agriculture at Rome announces that appli- 
cations will be received for the following appointments 
to the staff of the institute One “chef de section" 
(chief of section) specially qualified in tropical agri- 
culture ; five “redacteurs" to wnte for periodicals, 
specially qualified in tropical agriculture, in dairy 
science, in plant diseases, in rural economies and in 
the trade in agnoultoral products The mmimum 
beginning salaries fbr the above positions are For 
the “chef de section," 35,800 liras per annum (ap- 
proximately $2,000) ; for the ‘hodactour," 22,760 liras 
per annum (approximately $1,300). The traveling 
expenses (second class) of successful candidates will 
be repaid when they take up their posts Members 
of the staff living at a distance of more than 1,000 
kilometers from Rome have a right to the payment 
onee in three years of their travelmg expenses to their 
countries The appointments will be made as a result 
of an examination of the qualifications of the candi- 
dates, m which account will also be taken of knowl- 
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edge of langaages* Applieations shcmld bo addressed 
to the Bureau da Personnel, Institut International 
d’Agncultnre, Villa Borghese, Rome. 

John D. Bockicfei.lub, Jb, has given $60,000 a 
year for five years to the Memorial Hospital for lab- 
oratory and clinical research into the causes of cancer, 
the education of specialists nvho could diagnose cancer 
in its early stages and for improving and enlarging 
the nursing and medical staffs 

Okii; hundred seismological stations are being built 
throughout the Soviet Union by the Academy of Sci- 
ences, which is undertaking to forecast earthquakes 
in the hope of saving life and property Professor 
Nikiforoff IS in charge of the woik 

Nature states that the Astronomer Royal has ar- 
1 anged for the supply of enlarged photog^raphic prints 
of the fine picture of solar prominences and inner 
corona secured at Oigglosuiek duniig the total eclipse 
of the sun on July 29 The moon’s disc on the pic- 
ture IS 7y2 inches m diameter, and the structure of 
the prominences and coiona is remarkably fine and 
clear on the print Uopies may be purchased upon 
application to Mr F Jeffries, Royal Obscrvatoiy, 
(Greenwich, London, S E 10 

Thb University of Leyden has held a special ex- 
hibition of the portraits and scientific utstiiimeiitfi 
of Dutch physicians, biologists and inatrumcnt makers 
of the seventeenth and eighteenth centuries, in the 
physical laboratory of the university on the occasion 
of the sixth Congress of the History of Medicine, 
which was held in July, in Leyden and Amsterdam 
JVa^Mre states that Drs C A Crommelin, W P Jons- 
sen, C J Van der Klaauw and W H Van Seters, 
liave collaborated in producing a catalogue of the 139 
objects exhibited in illustration of the work of ’s 
Oravesande, the Munchenbroecks, Huygens, Leeuwen- 
hoek and Swammerdam Two of the exhibits, two 
object glasses made by Constantijn Huygens, junior, 
and signed by him “C Huygens, 10 May 1686, Ped 
122” and Huygens, 19 Jun 3686, Ped 84,” arc 
of great interest, because they are aoeurately dated 
documents which, taken m conjunction with the three 
object glasses m the possession of the Royal Society 
of London, and dated June 4, Jnne 26, and July 23, 
1686, are evidence of the groat industry and rapidity 
of worldug of the maker We also note the reappear- 
ance of a quadrant made by J. M Elemon for Boer- 
haave for use at his country house at Oud-Poelgeest 
Although not stated m the catalogue, this quadrant, 
after being exhibited at Oxford m 1919, was given 
to the University of Leyden by the late Sir William 
Osier, 


Thb annual reijort of the Rockefeller Foundation 
for 1026 shoivB the total amount available for dis- 
bursement was $15,818,156, of which $9,741,474 was 
disbursed on account of appropriations, leaving an 
undisbursed income on December 31, 1926, of $6,076,- 
682 Against this were unpaid appropriations of 
$4,200,284, leaving a balance of $1,876,398 available 
for 1927 appropriations The income for 1926 was 
$9,075,022, which, with undisbursed income on hand 
January 1, 1926, and refunds during 1925 on prior 
year appropnations of $6,743,134, brought the total 
amount available for disbunexncnt to the above figure 
Disbursements under the general budget in 1926 in- 
cluded $2,516,758 tor the International Health Board, 
$1,412 109 for the China Medical oBard, $674,294 
for the Division of Medical Education, $769,162 for 
the Division of Studies, and $152,737 for the Central 
Administration, while capital expenditures were $1,- 
567,688 for Oie Intemntionnl Health Board, $61,164 
for the China Medical Board, and $2,597,652 for the 
Division of Medical Education The total assets of 
the foundation on December 31, 1926, were $180,397,- 
799, including undisbursed income of $6,076,082 
The book value of the principal fund was $165,204,- 
624, to which $77,000 was transferred in 1926 from 
the special fund Land, buildings and equipment at 
the end of 1926 were valued at $9,039,493, of which 
$8,991,763 were abroad and .$47,740 in New York 
offices 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Nfw York Univbbsitt receives $500,000 under the 
will of Miss Emily 0 Butler, of Scarsdalc, N Y 
Most of Miss Butler’s estate, which is valued in ex- 
cess of $1,000,000, has been left lor public uses, among 
other important legacies being one of $150,000 to the 
Union Theological Semmary The will provides that 
any property remaining after all the bequests are paid 
shall be divided equally between Now York University 
and Union Theological Seminary 

Princeton Univebsitt is the remainder legatee 
under the will of Dr Clarence A McWilliams, well- 
known surgeon, who left an estate of $105,178 The 
estate is left in trust to Dr McWilliams’s sister^ 
during their life time 

Dr Robert Lanolkt Porter, former San Fran- 
cisco city physician, who has spent the past two years 
in study at Rome, has been apiiomted dean of the 
Medical School of the University of California in San 
Francisco He will relieve Dr Lionel S Schmitt, 
acting dean, who has been serving at that post for five 
or BIX years 
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Dr F L Bansomg, formerly geologist of the U S 
Qeologieal Sarvoy, has resigned from the faculty of 
the University of Arizona and has accepted the pro- 
fessorship of economic geolc^y at the California In- 
stitute of Technology, Pasadena W P Woodring, of 
the survey, has been appointed professor of inverte- 
brate paleontology 

Dr. Latihknce lBVl^Q, of Stanford University, has 
been appointed associate professor of pliyaiology in 
the Umversitj' of Toronto 

Dr J II MuiRHEAt), professor of philosophy at 
the University of Bimnngham, England, and Bedfoid 
College, London, will serve as visiting professor of 
philosophy at the University of Southern California 
m the second semester 

Dr D L Mackinnok has been appointed as from 
August I to the chair of zoology in the University of 
London, tenable at King’s College 

Dr Julius Uuska, professor of the history of sci- 
ence at the University of Heidelberg, has been ap- 
pomted director of tlie recently established Institute 
ior the History of Science at Berlin 


DISCUSSION 

A NEGLECTED NOTE BY A NEGLECTED 
MAN 

Ik the course of a study being made on some of the 
chemical and physical properties of hydrofluoric acid,* 
a somewhat extensive review of the literature was in- 
stituted It was of interest during this work to con- 
sider the histone development of this acid from the 
time of its discovery 

This search lias been rewarded by the uncovering 
of a note that to my knowledge has not hitherto been 
recoided None of the treatises on histoncal chem- 
istry or mineralogy, nor any of tho extant bibliogra- 
phies of the literature on this acid that I have had the 
opportunity of penising has made any mention of 
this reference 

The note referred to appears as a short (eleven 
pages) appended section to the second edition of 
Dr John Hill’s treatise “Theophrastus’s History of 
Stones With an English Version and Notes, etc” 
London, 1774 * This note (pages 267 to 278 incl ) is, 

1 BorlmcT and Hann, Science 61 468 (1625) 

* Printed for the author, m St James 's-Street and sold 
by L Davis, in Holborn, Norse, in the Strand, White, In 
Fleet Street , Cater, m Holborn , Dell, in the Strand , 
Fletcher, at Oxford, Woodyear, at Cambridge, and Bell, 
at Edinburgh 385 pp , 8** 

This also appeared m a separate reprint the same year, 
the only alteration being the renumbering of tho pages 
16 pp , 8^ (pages I to 5 are the title and cover pages) 


no doubt, based on a commumcatioti, or a series of 
eommunioahons, between the author and Karl Wil- 
helm Scheele, who announced his discovery of hydro- 
fluone acid in 1771 (Vetensk. Acad. Handl 1771) 
This note is entitled “Observations on the new 
Swedish acid and of the stone from which it is ob- 
tained ” This note is of much interest in that it so 
completely and accurately describes the production 
and properties of hydrofluoric acid and the minera- 
logical and chemical properties of fluorite 
The “observations” are divided into two sections, 
the first dealing “Of the mineral acid in general” 
and the second “On the stone from which the Swedish ' 
acid IS obtained ” Many interesting and remarkably 
accurate observations are included in these few pages 
It may be of interest to give the details of the ex- 
periment 

Tho Process b> which I tried tho Substanoe was this 
Two Pounds of the groen Kind of the Stone were 
powdered, and put into a Glass Retort, 

Two Pounds of Oil of Vitriol were added to this, 

And a Quart of Spirit of Wine a as put into the 
Receiver 

No Heat, nor Ebullition uhatsoever, followed the Mix 
ture for some Time, and m the End but little 
The Vessels were closed, and kept in a Reverberatory 
Furnace for fourteen Hours 
The Fire was slow at first, else the Matter would have 
risen over 

No phosphorescent Light was visible at any Time 
The Fumes were some Times visible, in the Receiver, 
at others not Whereas in the marine Acid they are never 
visible, unless Air be admitted 
They wore elastic, and had a Smell like those from 
Spirit of Salt 

Tho Surface waved, and rose a little , and there was on 
it an icy, and gelatinous Substance 
Tho upper Part of the Receiver became covered with 
a thin stony Crust 

The Swedes speak of a Crust of absolute Flint, upon 
the Surface of the Liquor in the Receiver But they put 
Water there This was the same Substance, And it re 
mained fix ^d on Part of the Receiver While Part was dls 
placed, probably by some light Vapour from the Spirit 
of Wine 

The Corrosion of the Glass of the Retort seems to be 
an Effect of that peculiar Sublimation which rises in the 
Distillation, nay, and begins to rise, even without that 
Operation, For watching attentively the Effect of mix 
ing the vitriolic Acid with the Stome, I perceived, that 
tho’ they seemed to meet without any Effervescence, yet 
by Degrees there appeared a slight Commotion; which 
increased for a considerable Time, and, during which, this 

This is also printed for the author and sold by B, White, 
in Fleet-Street, and J Robson, in Bond Street. 

My attention was ealled to this reprint, of which there 
is a copy in the Surgeon-General’s Library at WaiMnf* 
ton, D, C, by Dr L L Woodruff 
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strange Sablimation of the Florei began to be made, and 
meraased with it| even before any Fire wa» need. 

* After seven Honrs a Hole was eaten thro ’ the He 
tort, and Fumes Issued* But this was closed by a Crust 
formed of the matter within, and so well stopped, that 
no Vapour escaped . 

The final appearance of the retort and nature and 
properties of the products of the reaction arc de- 
scribed It is of interest that nowhere in this note 
IS the term ‘^hydrofluoric acid’^ employed , the mineral 
IS on one occasion termed “floor ” Another omission 
for which no explanation is attempted, is the neglect 
of mentioning Scheele, his work, or the previously 
published observation Throughout the text the only 
allusion made as to the original work is the term 
“the Swedish acid or stone” In this note Hill dis- 
( usses the rdle of this acid as a “mineralixer” in ore 
deposits This is also an uncredited observation and 
was “rediscovered” many years later Many other 
novel and seemingly precocious notations are recorded 

The remarkable accuracy and extensiveness of these 
observations are to be marvelled at when one coti' 
sidcrs the many fields of learning in which Dr Hill 
ably distinguished himself Surprisingly little has 
been written concerning his life or accomplishments 
Recently Dr L L Woodruff, of Yale University, 
has published an excellent summary of this interest- 
ing man's career^ for whom “One has but to turn 
the pages of London’s pnnt from 1760 to 1776 to 
meet hia name” This short treatise gives a very 
clear, fair and intensely interesting outline of per- 
haps the moat bnlhant and least known character 
appearing in the history of science 

Dr, Hill wrote extensively on many subjects, com- 
pleting an almost unbelievable number of treatises 
dunng his life It has been said that “This gentle- 
man may very justly be estimated as a phenomenon 
in literary hirtory — ^hc w&a perhaps one of the most 
voluminous writers that this or any other age has 
produced.” 

The diversity of his interests is indicated by the 
comprehensive number of subjects to which he made 
distinct contributions. His writings concern medi^ 
cine, botany, xoology, astronomy, theology, philoso- 
phy, gardening, microscopy, pharmacology, animal 
husbandry, etiquette, mineralogy, naval and other his- 
tones, and m spite of all these studies he found time 
to edit The Brittah Magtmne, wnte a series of daily 
essays for a number of years, as well as publish 
several stones and plays. He was embroiled in in- 
numerable polemics and wrote several satmeal ar- 
ticles, one of the most interesting being “A Review of 
the Works of the Royal Society of London ; contain- 
ing ammadversums on such papers as deserved par- 

^The Jmerkan ifafiiraM, Vol. LX, 417-441 (1926) 


ticular observation,” l^ndon, 1751, in which he ridi- 
cules some eighty original contributions to the society 
This and several other articles of a similar nature 
made many his enemy, and yet one said, as Dr 
Woodruff notes, “he was of all men I ever knew so 
mixed a character, none but himself can be his 
parallel ” 

J F T Bbrukxr 

Wasuimuton, D. G 

ORGANIC FERTILIZERS AND COTTON WILT 
CONTROL 

Ix a recent note (Sctexce, n s, Vol 65, No 1696, 
p 616-617) H R Rosen refers to his experiments 
which indicate that no toxic effects are produced by 
Fuaartum vaamfectum on cotton plants when organic 
nitrogen is used in the culture medium, and he sug- 
gests the poesibilitj of field control of cotton wilt by 
the use of organic fertilisers He states “Orton’s 
findings (U S Dept Agr Farmers* Bui 333, 1910), 
which have doubtless acte<I as a deterrent m the use 
of nzganic fertilizers for the control of wilt, are based 
on very little experimental data, and his results are 
contradicted by the work of Pbilton (La Agr Exp 
Sta Bui 96y 1907) The writer has some data which 
seem to confirm Fulton’s work ” 

The following quotations from the aliove-cited pub- 
lication of W A Orton relate to the use of stable 
manure and other organic material in the practical 
control of cotton wilt where nematode root-knot is 
usually a complicating factor “The application of 
stable manure has been recommended as a remedy 
for wilt Our experience has been that m slightly 
infected fields this does give some relief, but that the 
wilt takes the field m the end in spite of the heaviest 
manuring The use of stable manure in growing 
resistant varieties of cotton has been very profitable 
however” Under the caption “Combined treatment 
of wilt and root-knot” he enumerates the following 
among the essential principles to be observed in ar- 
ranging a rotation of crops “(1) To use crops im- 
mune to root^knot m order to starve out this pest 
(2) To build up the fcrtibty of the soil, and espe- 
cially to increase the amount of organic matter or 
humus ” Definite rotations of soil improving crops 
are then suggested in detail 

My recommendation of stable manure for cotton 
Wilt control was based on two seasons’ tests at Baton 
Rouge, Louisiana, on land very heavily infested with 
Fusartum vastnfecium and lightly infested with root- 
knot nematodes. It was not put forward as a sole pre- 
ventive, but was to be used in connection with other 
control measures, such as the use of wilt-reeistant 
cotton varieties and a crop rotation to reduce infes- 
tation. 
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Bomb himself thinks that nematodes are pres- 
ent, then the use of organic matter in such soil will 
not remove the possibility of wilt development, 
although it may partially alleviate the losses that 
might be incurred by stimulating the growth of the 
plant ’’ 

It is thus apparent that there is fundanfentally very 
little difference in the three views in so far as they 
relate to the practical use of organic fertilizers in 
cotton wilt oontiol under usual Held conditions 
Rosen’s present important work will doubtless stimu- 
late further detailed investigation of the effectiveness 
of organic matter in the control of cotton wilt in the 
field, and it is hoped will lead to more extensive 
practical use of such material by cotton fanners, as 
has always been recommended as good practice by 
the pathologists of the U S Bureau of Plant In- 
dustry. 

In this general connection reference may he made 
to the recent work by C J King and H F Loomis, 
of the U 6 Bureau of Plant Industry, on the control 
of cotton root-rot caused by Phymatotnehum (Ozon- 
«t»m) ommvortfffi (Jottr Agrtc Bea , 32 207-310, 
1026), which 18 summarized in part as follows '^Ex- 
periments conducted in the Salt River Valley and at 
Sacaton, Arizona, to test the effects of manure and 
other organic materials on the control of root-rot have 
consislently shown a reduction m the infected area 
and the number of cotton planis dying from the dis- 
ease following the treatment” 

n R. Fvhros 

Washington, T) O 

PLASMA CALCIUM 

According to the observations of Dr J B Collip 
as reported in the Journal of Btolog%cal Chemiairyt 
Volume LXIV, June, 3926, the thyroparathyroidec- 
tomized dog is no more responsive to the plasma cal- 
oium-raising principle contained in a hydrochlonc 
acid extract of bovine external parathyroid glands 
than the normal dog 

Several tests on the effect of such nn extract, pre- 
pared according to the method of the wnter, have 
convinced us that the thyroparathyroideetomized 
albino rat is much more responsive to the calcium- 
raising pnnciple than the normal albino rat 

The parathyroid preparation used in these tests 
w*as one which had previously been standardized by 
testing its reaction on normal dogs. Fifteen milli- 
grams of the preparation in 0 85 per cent sodium 
chlonde solution produced an increase in the plasma 
calcium of a 12 to 13 kilogram dog, 3 to 4 milligrams, 
15 to 17 hours following subcutaneous administration. 

The potency of this preparation is further illus- 


trated by citation to an expenment in which W miHw 
grams was administered, in four doses of 16 nuAi* 
grams each, to a 13 6 kilogram dog, dunng the oouvse 
of 48 hours Dunng that tune six plasma ealoinm 
determinations were made The initial calcium value 
was 11 85 and the terminal value at which death oc- 
curred was 26 milligrams per 100 ec« of plasma. 

When 15 milligrams of this preparation was ad- 
ministered to several normal albino rats, no notice- 
able increase above the normal value was found after 
seventeen hours Thirty milligrams administered in 
two equal doses seventeen hours apart were necessary 
to produce an increase of approximately 5 milligrams t 
in the plasma calcium of a normal rat 

Nine milligrams of the preparation was found to 
double the plasma calcium of a thyroparaihyroidec- 
tomized rat of approximately the same weight, while 
15 milligrams gave a value of 17 5 milligrams per 
100 cc of plasma 

We also iound that as in the dog the plasma cal- 
cium value of the rat begins to drop very soon after 
' parathyroidectomy After reaching a value between 
5 and 8 milligrams per 100 ee of plasma, the calcium 
value has been found the same 200 days following 
tbyropamtbyroidectomy. 

W R Tweedt 
S B Cbandleb 

Lovoda ITnivxbsitt School op Mbdicini^ 

CaicAoo, Illinois 

THE ANCIENT AMERICAN CIVILIZATIONS 
AND CALENDARS 

Under the above title and within a penod of eight 
months I recently made a communication, eonseon- 
tively, to the British Association for the Advance- 
ment of Suence in Oxford, the International Con- 
gress of Americanists in Rome, the Anthropological 
Society of Washington, D C and the Sooie^d Gien- 
tifica "Antonio Alzate” in Mexico City 

In this communication I first pointed out that all 
the ancient American centers of civilization were 
situated between the tropics, that within this zone 
the year consists of two seasons only the dry and the 
wet and a striking phenomenon occurs, namely, the 
passage of the sun through the zenith twiee a year, 
at irregular intervals, according to the differences of 
latitude 

I next submitted irrefutable historical, documen- 
tary, archeological and pictonal proofs that the an- 
cient astronomer-pnests, inhabiting even widely sepa- 
rated parts of this tropical zone, observed the phe- 
nomenon by means of gnomons oonsasting of npnghi 
pole^ stelae, pillars, altars or oonstmetions with ver- 
tical walls, and interpreted the periodically leeurring 
total disappearance of thdr shadows abont noon, as 
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* of iim-god/’ whom ihBy repreMmied, 

pietorioUy ood wulptimdly, under the fom of a 
human beiBg' desoending head foremoit or seated, at 
rest, within the solar did:, or under the form of dif- 
ferent birds or of a jaguar. As in Menoo, when 
the phenomenon occurs towards the end of the dry 
seasony it heralds the advent of ram generated by 
the heat of the vertical solar rays and as the growth 
of vegetation ensued, the ancient Mexican sages be- 
gan their solar years at the moment when, maiking 
the approach of the rainy season, the sun-god de- 
scended upon the gnomons and these cast no shadows 

At the end of my eommunication to the Soeiedad 
Antomo Alaate in Mexico City I made the sugges- 
tion that the ancient observation of the annual phe- 
nomenon, which marked the beginning of the Aztec 
New Year and is always allowed to pass by unob- 
served and unmentioaed by the present inhabitants 
of the capital, be revived as a national school fdtival, 
which would be of educational and patriotic value as 
it would link the present with the past generations 
of native Mexicans My suggestion was reoeived with 
enthnsiasm by the president and mmnbers of the so- 
ciety and on May 18 the impressive phenomenon 
was observed in several schools in Mexico City, the 
most important celebration being held in the great 
courtyard of the new normal school under the 
auspices of its directors, Befior Aguirre and Sehora 
Berlanga, of Behor Gallo, the director of the Astro- 
nomical Observatory, and of Sefior H^iadoro del 
Valle, who, with other eminent professors, initiated a 
c^ebrstion m which over six thousand pupils took 
part with song and dance. The hope 1 also ex- 
pressed that this beautiful nature festival will like- 
wiae be revived in other anciently inhabited centers 
within the tropical sone bids fair to be realized next 
year, as officid represmitatives of Pmni and Guate- 
mala have already expressed their intention to recom- 
mend ^ adoption of the same school festival in thrir 
countries, and it is probable that otben will follow 
suit. 

1 am at present engaged in prepanng for publica- 
tion a book eontaming the complete presentation of 
the results of my researches on the subject which 
have extended over thirty years. 

Z&LIA NuTTALL 

Casa Alvajuso, 

OOTOAOAN X>. F , 
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QUOTATIONS 

-VOUR MOMEYV WORTH" 

No mie group has done more to ^'debunk" the com* 
luermal practices of those dealing in the special mei^ 


ebaadise of the group than has the medical profession. 
Furniture dealers are by no means agreed that it is in 
the public interest to let it be generally known that a 
table made of biichwood with a thin veneer of ma- 
hogany 18 not the ^'aolid mahogany” of the advertise- 
ment; the gentlemen in “suits and cloaks” are far 
from agreeing that there is any moral defection m 
describing a garment of cotton and shoddy as ^'all- 
wool”; fumers still act on the principle that it is per- 
missible to unload dyed muskrat on the public as 
“Hudson seal”, the manufacturers of a well-known 
brand of soap admit privately that the slogan “00 and 
44/100% pure” is a slogan rather than a fact But, 
for over twenty years, the organized medical profes- 
sion has attempted to bring to a minimum misrepre- 
sentation and deceit in the exploitation of medicinal 
products Physicians, then, as a dass, will probably 
be more interested than any other one group m the 
book recently published under the title “Your Money’s 
Worth,” by Stuart Chase and F J Sdilink. Neither 
of the authors is a physician, but both of them have 
been trained to clear thinking and, what is equally 
evident from their book, to a lucid expression of facts 
Mr Chase, for some years on the staff of the Federal 
Trade Commission and at present a director of the 
Labor Bureau, Incorporated, is by profession a certi- 
fied public accountant Mr Schlink, a mechanical 
engmeer-pbysicist and an officer of the American En- 
gineering Standards Committee, is fortified by an 
experience be had of some years on the staff of the 
National Bureau of Standards at Washington. “Your 
Money’s Worth” appeared originally as a senes of 
magazine articles, under the title “Consumers in Won- 
derland ” The book deals not so much with adultera- 
tion of products and deceptive advertising as out- 
stanking evils of modem merchandising as with the 
wastefulness of selling what are practically identical 
articles under various brand names and with the ab- 
sence of impartial mformation available to the public 
In a few of the industrial fields, the public is pro- 
tected in its purchases by standardization worked ont 
by the industry itself, but the ground thus covered is 
pitiably small Medicine, however, has reason to feel 
proud of the fact that it was among the first, both m 
point of time and of importance, in establishing agen- 
cies whereby the public, through the profession, could 
be protected In speaking of this phase of the prob- 
lem, diseassed by Messrs. Chase and Scfalmk, they 
say: 

Far and away the leader among the technical societies 
from the point of view we are considering is the Ameriesn 
Medical Association It is as fearless as it is e^lieit in 
the exposure of quackeiy. Its Council on Pharmacy and 
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Chemistry and its Bureau of Investigation are eo 4 
tinuouity busy in the public interest It hat haled untold 
raaeale before the W of public opinion, broken up 
hundreds of shell games 

We unreservedly recommend ^'Yonr Money’s 
Worth” as a book that is not only readable and teem- 
ing with facts, but as one that will apjyeal to the 
physician, both m his professional oapaoity and also 
as one of the great army of ultimate consumers of 
modem merchandise — The Journal of the American 
Medical Association 


SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 

PRE-STAININQ IN BOTANICAL M1CR0<- 
TECHNIQUE THE ALCOHOL-XYLOL- 
8APRAN1N METHOD 

A wssw years ago the writer had occasion to imbed 
some small botanical objects in which it was impor- 
tant to section acenrately with respect to the median 
axi8« On clearing in xylol, the material became quite 
transparent, as so frequently happens, making it 
almost impossible to see the pieces m the paraffin 
block, much leas to onent the matenal correctly for 
cutting. In the ribbon it was again difficult to find 
the small sections or to ascertain if the material was 
at all suitable for mounting And staining. The diffl- 
oultiee just enumerated are familiar to all tebhmeians, 
whether small or large objects are dealt with and, 
as a result, much valuable time is loet, materials are 
ruined and the finished product is often thrown into 
the discard. The writer had read somewh^ that it 
was possible to stain matehals in bulk to re^er them 
more conspicuous, but details were lacking. Prob- 
ably it was thought to be altogether too simple a pro- 
cedure to require further elucidation Inquirim put 
to several toohnioians did not elicit much definite in- 
formation This IS not surprising, since few workers 
seem to be aware of the many advantages of pre- 
staining in micro-techniqne, 

A method of pre-staming was devised which was 
so generally successful with all kinds of materials 
and which required so little extra effort that all sub- 
sequent imbedding has been done in this way Not 
only are imbedding and cutting facilitated, but per- 
manent mounts are also possible without extra labor. 
The plant parts are killed and fixed in the favonte 
fluid, and washing, hardening and jMiydrating fol- 
low m the ordinary way The clearing is done in 
aloohol-xylol mixtures, a senes of 6, 10, 30, 50, 76 
and 100 per cent xylol in absolute aloohol being 
generally employed. The stain mixture is inserted 
in the senes in place of the 76 per cent, alcohol- 
xylol It IB prepared as follows: satramn u du- 


eolved in absolute alcohol to make a satuxated solw* 
tion, 100 pacts of the aleohoho safranin axe mixed 
with 300 parts pure xyloL Some of the stain will 
precipitate out, and the mixture may be filtered, 
although thu is not absolutely necessary. The ma- 
terial IS run np through the lower pmentages of 
xylol m alcohol through the 50 p«r oent. mixture 
and IS then put directly into the safranin mixtare, 
where it is left for 24 hours or longer, depending 
upon the suse and quantity of the material to be 
stained. It will be seen that the material assumes a 
deep red color, the fluid at the same time becoming 
somewhat clear If much matenal is to be stained, 
the onginal solution may be replaced with fresh stain 
mixture There is no danger of over-staming From 
the stain mixture the material is run through pure 
xyloL This will bnng down additional safranin as a 
precipitate, which may be removed by an extra wash- 
ing with xylol* Embedding proceeds in toe regular 
way. This becomes an easy task, even with small 
objects, and toe pieces are easily seen in the paraffin 
block. Cutting is facilitated, and in the nbbon the 
sections stand out clearly The nbbon may be ex- 
amined under the microseope and surplus and usdeas 
sections may be eliminated with certainty at once 
Mounting is done with a minimum of albumen fixa- 
tive, using no more water than is necessary to smooth 
out toe sections. Any excess water is immediately 
drained off and the slides are thoroughly dned wito 
gentle heat. Twenty-four hours are not too long a 
time for drying, and an incubator is best used to 
eliminate dust and to guard against melting the 
paraffin. The slides may then be finished. The 
paraffin » removed with xylol in the ordinary way 
At this stage they may be cammed nnder the xmero- 
soope. The sections will be found to be beautifully 
stauied, and every detail will stand out against a 
perfectly dear bac^^ronnd A second dumnatum of 
unfit matenal may be made at this tune with great 
certainty, and the only precaution necessary » to 
keep toe slide wet with xylol during the period of 
examinataen. The dides may then be finished up 
by apiriying balsam and a cover-glass; or toey may 
be run down through toe alcohol senes, which re- 
moves toe stain, and any other staining method 
panned. 

It will thus be seen that this gives a method hj 
which permanent mounts may be made quiddy and 
easily. It is often desirable to moke such prepscra- 
tions for temporary class nae^ and workers in certain 
fields will find toe metood adapted to many asss. 
Mounts thus made have been kept for months wito- 
oat apparent detonoration, toe suecess being appai^ 
endy determined by the dinunatbn of all sonrees of 
water. If a safm^ adubls only in aloohol mma 
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poaaibi^ of attmnmentf mottiitt made m thu my 
mold pxobably keep mdeflnitely. Diaphaae has not 
been tned as a enbehtate for baleam 

The advantages of the method may be summed up 
as follows 

(1) Substatutaon of the stain mixture for 75 per 
cent, aleohol-zylol is hardly to be considered as an 
extra effort. 

(2) The red objects, no matter how small, are 
readily visible, even in the hardened paraffin block 

(3) Aoouxaoy of cutting u facilitated 

(4) The cut sections are quite visible in the nbbon 
and material may be examined supeifloially for ac- 
curacy of cutting, stages desired, etc. 

(6) Unfit material is eliminated without further 
waste of time, and sections of value are not inad- 
vertently thrown away 

(6) Cntieal examination of material may be made 
in the stage of removing the paraffin. 

(7) Finished mounts may be made at once, with- 
out the necessity of going through tedious processes, 
and especially the individual staining of slides 

(8) Slides so made are fairly permanent. 

(9) Slides not intended for quick mounting may 
be destained and sulbaeqaently treated to any other 
•taming technique. 

Chxs. H. Otis 

UinvsaaiTV or WisooNaur 


A STUDY ON THE LIFE HISTORY OF 
THE BROAD FISH TAPEWORM IN 
NORTH AMERICA 

Riosktlt the oommittee on scientific research of 
the Amenoan Medioal Association made a grant to 
the wnter m support of a field study on the life his- 
tory of the broad fish tapeworm, IhphyUohothrHm 
Thik species is a well-known and somewhat 
eenouB parasite of man in vanoue regions of the Old 
World. It was first reported in the United States 
by Ltf dy, who studied m 1879 a specimen taken from 
an immigrant. Other eases which certainly wcetb in- 
trodueed have been reported from tune to tame and 
these records have inoreased rapidly in frequency 
within reewt years. 

The first ease in the hitman host unquestionably 
infeeted by larvae bred in this country wee reported 
by Nickerson in 1906 from the chnic of Dr. Parker, 
of Efy, Minn The patient was a hoy only two years 
<dd who had never been out of the state and bad never 
eaten imported fish. In 1911 Nickerson published 
data on 66 easee fmm Mumesota, ineluding another 
leeord of local inteetioB. Other indigenous oases 
have been reported by Warthiu from IQehigan, by 
Besber from Chiaafo^ by Ibgath and by Bilay bom 


Mumesota, and by Lyon from Indiana. In some dm- 
tncts this species has come to be the most abundant 
and important human ecetode, and this afaundanoe is 
of very recent ongm 

The European fonn has been introdneed into North 
Amenea many tunes as more than one hundred eases 
m man were recorded up to 1922, the list has grown 
since then though many cases are still unpublished 
In fact m certain regions such instances have become 
too frequent to justify pubhcation The ova of the 
parasites were dissmninated by sewage systems and 
thus fishes in connecting rivers and lakes are in- 
fected The history of the parasite at Lake Qeoeva 
(Switserland) is a striking illustration of the way 
in which the condition is caused and also coireoted. 
No one has as yet shown that the parasite can find 
here intermediate hosts and the particular small Crus- 
tacea functioning as such m Europe are rare or un- 
known here Moreover, since no accurate examina- 
tion has been made of the adnlt tapeworms taken 
from man here, it may be that the hosts vdneh were 
infected on this oontinent really sheltered a new, 
similar and yet unrecognized species and not the 
well-known type found m the Old World. 

Closely related if not identical species have been 
reported from other hosts than man in this country, 
thus by Wartbin from the gray fox in northern 
Michigan, and by Hall and Wigdor from the dog in 
Detroit The latter authors regarded the fom they 
desonbed as a new species and named it 27. emeii- 
camm I have myself seen such a tapeworm taken 
from a dog at Ely, Minn , by Dr J. E Thompson. 
I have also adult tapeworms of this type collected 
from bears m the northwestern United States and in 
Alaska. The adult ^ecimens from this eontment 
have not been studied sufficiently precisely to justify 
a positive statement concerning their specific identity 
with the Old World species 

The last larval stage, ic, the form by which the 
final host le infected, is known as a plerocercoid end 
occurs in various fish These plerocereoid larvae are 
BO simple in structure and so imperfectly known that 
as yet no one can pass upon their relation to definite 
adult specieB I have often found such larval stages 
of bothriooqihaUd tapeworms in fish studied in vari- 
ous zegions from the Great Ldees to Alaska. Niok- 
ekson also records finding such larvae but states dis- 
tinctly that ID the present state of knowledge it is 
nupossible to detennine the species to which 
belong. 

The rapid ineresse in the number of esses of human 
infection reported in the United States, the conse- 
quent inmnaieistg contsmination of our streams with 
pxobsbls like increase in infection of fish, and tiie 
severe ffiusaia inddent to the parasHisatiott of tiie 
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spemet m the Old World, no lese than the general 
hygiemo and biological mtereat aaBociated with the 
problem, make it important to study the situation 
promptly and m such fashion as to secure exact in- 
formation on the vanoiis aspects of the question 

The Amenoan parasite in man may be identieal 
with the European species, but, if not, two very 
similar species are now found side by side in certain 
regions At least one of them affects man and either 
one or both of them also occur in other hosts in tiiese 
regions. On the abundance and diatnbuhon of the 
parasites in other hosts as wdl as in man depends 
the frequency of human eases. 

The life cycle of the tapeworms in this country 
mnst be precisely determined, whether a new species 
IB involved or not, since this life cycle need not 
necessarily be identical with that reported for Europe 
Evidently on the exact history of its varied relations 
to seasons and hosts depends both the manner and 
facility with which man is infected, and per contra 
the methods by which such infection may be regu- 
lated In this connection it is essential to consider 
not only the last larval host but also the earlier phases 
of the life cycle as well This is especially important 
since the species (Cuclopa leuekartt) which in Europe 
serves as the first larval host » either rare or wanb- 
mg on this continent. 

Mickenon first showed that the source of human 
infection could be traced to a definite lake and Magath 
later demonstrated the oeeurrence of infected fish and 
thus of necessity mfected intermediate hosts m a 
lake m the same general region. It is important to 
confirm these observations and to extend them to 
other waters for the purpose of determining the 
range and frequency of the parasite as well as the 
number and degree of infection of the intermediate 
hosts Field studies are essential m secunpg the 
facts in the case and thus in furnishing a safe basis 
for views as to the probable future history of the 
parasite and possible means for its control and ulti- 
mate eiradioation 

With the purpose of stud 3 nng the problem on the 
ground a field party has been organised and will 
carry on work this summer m northern Minnesota 
where the parasite has been so frequently reported 
This party is directly m charge of the writer. Dr 
T B Magath, of Rochester, Mmn, will collaborate 
in the investigation and have eontrol of the dimoal 
expenments in particular Dr. H E Essex of the 
University of Illinois will study the early development 
of the parasite and carry on the experiments in the 
field Helpers will be secured as needed The U. S 
Bureau of Fishenea has undertaken to cooperate by 
sending an apprentice fish cultunst to collect fish and 
mamtain the aquana The Mayo Foundation has 


made a substantial eontnlmtioa to the eDterpriae by 
formahing reagents, apparatus and other help. 

The problem will be atta^ed at onee from eeveiat 
different angles. One line of work involves aecnnsg 
eggs of the adult tapeworm, developing them in cnl- 
tares and employing them in feeding expenmente to 
detenmne the species of cmstaoea or other smalt 
aquatic organisms which can function as first inter- 
mediate hosts It may also be possible to eolleet 
naturally infected orustaoea. The seoond stage m 
the life history will be sought by feeding snch in- 
fected Crustacea to small fish While the time may 
not suffice to allow of full development in such first 
intermediate hosts, undoubtedly the plerooercoid lar- 
vae can be obtained as they have been previously 
from various fish, large and small Among such 
specimens some will probably be snffleientiy advanced 
in devdopment to use m experiments with final hosts. 
In any event such matenal when ear^ully preserved 
and studied may show characters adequate to dif- 
ferentiate the plerocereoids of one bothnooephaloid 
tapeworm from those of another species Here again 
the oonelusions can be tested by feeding expenmente 
with venous hosts 

The problem can hardly be completely solved m a 
single summer, even with the vaned attack planned 
But preserved specimens will afford opportunity for 
eoniinuing the study in my laboratory during tiie 
winter Efforts will also be made to secure and 
transport living matenal so that feeding expenihenta 
can be continued there. 

Hkktrt B. Wabd 

ZOOLOOIOAL LABOaaTOBT, 

UKivKBBmr or Iujkou 


SPECIAL ARTICLES 

THE TOXICOLOGY OF CARBON MONOXIDE 

Tbk toxieology of carbon monoxide gas always 
raises the mooted question as to whether carbon 
monoxide is poisonous per $e or produces all its toxic 
effects from interferenoe with proper oxygenation of 
tissues In all higher animab it has been the gmienil 
opinion of most pharmacologists that carbon monox- 
ide 18 poisonous by virtue of its oOmbimng with 
hemoglobin to form CO hemoglobin and thus pre- 
venting the hemoglobin trom oombming with oxygen. 
The affinity of eatbon monoxide for henu^lobin has 
been found to be eome two hundred tunes greater 
than its affinity for oxygen Ceibtm monoxide gaa 
of itself 18 eommonly regarded as being physiologi- 
<»lly inert. Some reeent work however seems to in^ 
dieate that earbon monoxide is not as innoonous per 9$ 
as it has been supposed to be. Tints Warburg 
ehem. 177, pp. 471, 1926) lias'*shown tibat eifs 
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bon monoxide mtj not u a poison in the abeenoe of 
hemoglobin. He oboeived eaibon monoxide do* 
pvMUMMi the rate of oxygen eonsnmption by yeasts and 
that ^ amount of earbon mcmoxide reqnued to pro- 
dnoe a given effect increased with a partial pressure 
of oxygen* Again, Haldane in a recent note (i^^afurc, 
March 5, 1927, page 352) extended these observations 
to two higher organisms, wax moths, GaUerta mel- 
londla and the cress plant Iispk^M^m He 

found that the moths behaved normally in as little 
as 2 per cent of oxygen at atmospheric pressure, 
provided this gas is diluted with nitrogen When 
however the oxygen is diluted with carbon monoxide 
about 16 per cent of oxygen is needed for normal 
behavior With smaller amounts of oxygen carbon 
monoxide is poisonous Haldane also found that 
cress seeds do not germinate in an atmosphere o£ 
oxygen containing a certain amount of carbon mon- 
oxide. 

In connection with the above observations the 
author wishes to call attention to certain observations 
which he has made and coneeming which a brief note 
was published already (Maeht, Blackman and Swigart, 
Proc of Exp. Bto. and Med., 1924, Vol. 91, pp 227) 
While engaged in the study of the effects of vanous 
drugs and toxins on the growth of the seedlings of 
Luptmu alhus studies were made on the growth of 
such seedlings in weak solutions of blood and hemo- 
globin The procedure briefly consisted in growing 
seedlings of Luptnns oZbus in upright test tubes con- 
taining equal parts of distilled water and a plant 
physiological solution (Shiye) on the one hand, and 
of other seedlings of ZAiptnus o/bus m exactly the 
same eontrol solution plus small amounts of unknown 
substances to be studied The elongation of the 
straight and welf-definod roots was measured accu- 
rately in each ease. It was found that 1 per cent 
solutions of blood give a growth index as compared 
with a growth in normal nutrient solution without 
blood of about 72 per cent. Having studied repeat- 
edly the effect of normal blood and normal hemo- 
globin solutions os the growth of Luptnw albus 
seedlings in the dark, experunents were made on the 
giowth of the seedlings in solutions of blood contain- 
ing various amounts of carbon monoxide hemoglobin. 
Here a new and unexpected observation was made 
Xt was found the solution of earbon monoxide hemo- 
globin produced a poisonous effect on the seedlings 
as shown by an inhibition of their growth The fol- 
lowing four protocols will serve as illustrations. 

Bxpxauciira Nonooixa 8, 1920 

BsAbrated blood of a pig was saturated with pure 
carbon uumoxlde obtsiaed by ike addition of conoestrated 
■Qlpkaiie acid to formic add. A 1 per cent, solution of 
the nimud plg^s Mood iru made in Shive solution as 


described above; another 1 per cent eolation waa 
of the blood which wae saturated with carbon monoxide* 
A third solution was mado eontalning 0 5 per cent, of 
the monoxide blood Ten seedlings edch of Zrupinia 
othvs were carefully measured and immersed in eaeh of 
tho above solutionB and all of the plants were left in 
the dark at a temperature of 22* 0 After eighteen 
hours it was found that the growth of the seedlings In 
normal blood gave on index of 75 per cent. Growth In 
1 per cent earbon monoxide blood gave an index of 87 
per cent. Growth in 0 5 per cent of carbon monoxide 
blood gave an Index of 48 per cent. 

Bxpieijiikkt OcTOBxa 9, 1925 

Specimen of blood was obtained from a normal rabbit 
and a 1 per cent solution was made The rabbit was 
then allowed to inhale pure carbon monoxide until flrst 
signs of Intoxication appeared Blood was then drawn 
and it was found to contain about 80 per cent, of carbon 
monoxide hemoglobin The growth of seedlings in a 
normal blood solution, and the blood obtained after in- 
haling carbon monoxide gave the following flgures* 
Growth in normal blood 1 per cent, gave i-index of 72 
per cent. Growth in carbon monoxide blood 1 per 
cent gave index of 60 per cent 

Expxriuekt March 31, 1927 

A rat was killed with carbon monoxide gas Tho 
relative indices of growth in 1 per cent of normal rat 
blood and 1 per cent of blood from the poisoned animal 
were as follows Normal 75 per cent, earbon monoxide 
blood 47 per cent 

BxraRiicRHT April 6, 1927 

Pigeon was allowed to inhale carbon monoxide until 
convulsions occurred Growth in solution of 1 per cent, 
of its blood was compared with growth m a 1 per cent, 
solution of normal pigeon’s blood The following re- 
sults were obtained. Growth in normal blood 70 per 
cent , growth m earbon monoxide Mood 50 per cent 

Similar experiments were performed with bloods 
of men and several other animals In each case it 
was found that tiie growth of JAtptnus albus aeedhngi 
was markedly inhilnted by solutions of earbon mon- 
oxide blood and also solutions of pure carbon monox- 
ide hemoglobin. It waa found that in eases of very 
sensitive preparations a deflnite inhibition in growth 
of seedlings could be noted in solutions of monoxide 
blood diluted to 0 01 per cent when the preparations 
were kept in the dark and at a temperature of 20” G. 
The above observations speak in &vor of poisonous 
effects produced by earbon monoxide or rather carbon 
monoxide hemoglobin apart from an interference with 
oxygenatum proceBBes. 

DAvm L Maoht 

PBAUCAOOLOCnOAL BEfiXARCH liABOBAtOBT, 

Htiuvok, WxerooTT A Dokniho, 

BAUmCOBX, Maetland 



200 


8€IEW0» 


[Vck LXVl, No. ir<M 


ON THE THICKNESS OF THE HELMHOLTE 
DOUBLE LAYER 


Hiblhholtz and Lamb asatimed the double eleetne 
layer around colloid particlee to be of molecular 
dunenBiona, but Gouy calculated it to be greater and 
to moiease with dilution of the solution Whereas 
the diameter of a water molecule is about 0*03 x 
cm; Gouy calculated the distance (a) between the 
eorface of a colloid particle (having 10 electrostatic 
units of charge per sq cm of surface) and the center 
of gravity of the excess ions of opposite sign m a 
01?^ solution of monovalent salt at 18^ to be 0 096 x 
10^ cm, and in a 0 001 N solution 006x10-^ cm 
Gouy assumed a dielectric constant of 80 Burton 


showed that Gony^s a was equal to Debye’s 


1 


Bur- 


ton and Cume showed experimentally that the Helm- 
holts double layer was thick enough to account for 
repulsion between colloid particles as well as larger 
bo^es (shot) and that its thidcnees mereases with 
dilution. They account for the discharge of colloid 
partioles on the addition of salts by the thinning of 
the double layer to the point of break-down of the 
dielectne 


K tile dirieetne constant The condnettvity vencl 
contained two bright gold electrodes each cf 10 
surface (6 om* face and 6 cm* bade) and acted 
as two condensers in senes, equivalent to one eon** 
denser with doable the thickness of dieieetno As^ 
Burning if -80 the equation becomes 
708 

r=-~xl0“®cm 

2* 

and the thickness of the Hdmholtz layer will be * 

■* m 

The oapacity is most easily measured using alter- 
nating current, but since it changes digbtly with fre- 
quency the dectrostatic value can only be approxi- 
mated 

As will be seen from the table the thickness of the 
Helmholtz layer as measured is for 0.1 N solution 
fll94xl0“* cm whereas Gouy calculated 0096x10^® 
cm, a fairiy close agreement particularly in view of 
the uncertainty of the dielectne constant The mea- 
sured value for 0 001 N solution, 0*326x10^ cm, u 
&r from Gkiuy’s value of 0.96x10*® cm, but the 
clbange is in the nght direction, i e , increase in thick- 
ness of the Helmholtz layer with dilution of the dee- 
^lyte 


Frequency 

in 

^cles WT 
second 

Nonnidity 

KOI 

Capacity 

Bucrofarads 

T 

2 

Unit 

16-s cm 

Nonnality 

KCl 

Capacity 

ndcfofaimds 

Unit 

10-4 cm 

T 

2 

436 

0 0002 

11.3 

0 818 
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97 
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0 325 

1375 

44 

95 
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44 
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4i 
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1950 

44 

84 


44 

98 


2820 

44 

67 


44 

92 


4420 

44 

42 

0.843 

44 

7A 


1000 » _ 

0 002 

15.3 

0 231 

0,01 

1A2 

0 249 

1000 

14 


— 

01 

18 3 

0194 


In previous papers (McClendon-1926) it has been 
shown that the double layer acts as a condenser and 
becomes thicker the greater the dilution of the solu- 
tion. It was hoped that a method might be found 
to measure its thickness 

Since the surface of a charged metal electrode (im- 
mersed in an electrolyte solution) and the layer of 
excess ions of opposite sign act as the plates of a 
condenser whose capacity may be measured, knowing 
the didectnc constant, the tliiokness of the Helm- 
holts double layer may be calculated. The oapacity 

KS 

in miorofarads, 6’s0 0886xI0-* , where S is the 

surfsoe ares of the electrode m om*, T i» the tfaiek- 
aees of the dielectne (Helmholts double layer) and 


The fhot that the thiekneas of the Helinholts layer 
ieereaMs mth fluency of the altematiag eoxMot 
ought be eiplained by laek of tune for the ioas to 
migrate to tiieir deflniUTe pontiona.^ 

J. F. MoCtnnxur 

IfknoAii floBOOL or m 
tTMimanr or llonmaoTA 

1 Barton, E F., Colloid l^ynqH»iniD, Ifonagrajiii 4: 188, 
1M4 

Burton and Carrie, J E , FMi. Mag 48: 104, 1988. 

OiMular of the Bnreaa of Btaaterdi Ko. 74, p 100, 
1918. 

Qooy, J de ph§» (4) 0* 467, 1010. 

lieOandon, J. F., J BioL Chmu free. 67: vE (1888)} 
69; 784, 10»». 
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DARWIN’S THEORY OF MAN’S 
DESCENT AS IT STANDS 
TO-DAY^ 

Mt Lord Mayor, Mr Vioe-ChancsiiLOr, Ladteb 
AND Gentlemen, 

My first duty as your president, and it is a very 
pleasant one, is to send the following message in your 
name to H R H The Prince of Wales * 

Yodr Boval Hiquness, 

The British Association for the Advancement of Sci 
enco, now assembled in Leeds to begin another session, 
can not allow your year of office to terminate without 
offering to you sincere and humble congratulations on the 
happy results which have attended your presidency A 
year ago, m the histone city of Oxford, you did British 
science the signal honor of coming among us as our presi- 
dent, the meeting you then inaugurated set a standard 
which future gatherings will strive to emulate The in- 
spiring message you then addressed to us, and through us 
to men of science in every part of the empire, has already 
Imme fnut We are within sight of a closer union, for 
which the association itself has always striven, between 
men of science overseas and their colleagues at home, in 
their endeavor to solve problems of imperial concern It 
IS too soon at yet to assess the value of the harvest of 
science planted under your mgis, for the best vintages of 
science mature slowly, but of this we are certain the in 
terest Your Boyal Highness has taken in the work of this 
association will prove a permanent source of encourage- 
ment for all who work for the betterment of life through, 
increase of knowledge To night we proudly add your 
presidential banner to those of the great men of science 
who have presided over this association since its inception 
at York ninety six years ago 

In olden times men kept thoir calendars by naming 
each year according to its outstanding evimt* I have 
no doubt that in future times the histonau of this 
association, when be comes to distinguish the presi- 
dential year which opened so auspiciously m Oxford 
twelve months ago, will be moved to revert to this 
ancient custom and name it the Prince’s Year And 
I am under no misapprehension as to what will hap- 
pen when our histonan comes to the term which I 
have now the honor of mangurating at Leeds, he will 
immediately relapse to the normal system of numerical 
notation. Nor onr histonan fail to note, should 
he be moved to contrast the meeting at Oxford with 

I The presidttitial address before the British Assooia- 
tiem for the Advancement of Science given at Leeds on 
August 81. 
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that vrhich now begins at Leeds^ that some mischievous 
sprite seems to have tampered with the affairs of this 
association For how otherwise could he explain the 
fortune which fell to ancient Oxford, the home of his- 
tory? To her lot fell a brilliant discourse on the ap- 
plication of science to the betterment of human lives, 
while Leeds, a city whose life’s blood depends on the 
successful application of science to industry, had to 
endure, as best she could, a discourse on a theme of 
ancient history For the subject of my address is 
man’s remote history Fifty-five years have come and 
gone since Charles Darwin wrote a history of man’s 
descent How does his work stand the test of time? 
This IS the question 1 propose to discuss with you 
to-night in the brief hour at my disposal 

In tracing the coarse of events which led up to our 
present conception of man’s origin, no place could 
serve as a historical startmg-pomt so well as Leeds 
In this city was fired the first verbal shot of that long 
and bitter strife which ended m the overthrow of 
those who defended the Biblical account of man’s 
creation and in a victoiy for Darwin On September 
24, 1858 — sixty-nme years ago — the British Associa- 
tion assembled m this city just as we do to-inght, Sir 
Hichard Owen, the first anatomist of his age, stood 
where 1 now stand He had prepared a long ad- 
dress, four times the length of the one 1 propose to 
read, And surveyed, as he was well qualified to do, the 
whole realm of science, but only those parts which 
concern man’s ongm require our attention now He 
cited evidence which suggested a much earlier date for 
the appearance of man on earth than was sanctioned 
by Biblical records, but .poured scorn on the idea that 
man was merely a transmuted ape He declared to 
the assembled association that the differences between 
man and ape were so great that it was necessary, in his 
opinion, to assign mankind to an altogether ^separate 
order in the animal kingdom As this statement fell 
from the president’s lips there was at least one man in 
the audience whose spirit of opposition was roused — 
Thomas Henry Huxley— Owen’s young and nsing 
antagonist 

1 have picked out Huxley from the audience because 
it IS necessary, for the development of my theme, that 
we should give him our attention for a moment. We 
know what Huxley’s feelings were towards Owen at 
the date of the Leeds meeting Six months before, 
he had told his sister tliat “an internecine feud rages 
between Owen and myself,” and on the eve of his de- 
parture for Leeds he wrote to Hooker “The interest- 
ing question arises shall I have a row with the great 
0 there?” I am glad to say the Leeds meeting passed 
off amicably, but it settled in Huxley’s mind what the 
“row»” was to be about when it came It was to con- 
cern man’s rightful position m the scale of living 
thmgs* 


Two years later, in 1860, when tins association met 
in Oxford, Owen gave Huxley the opportunity he de- 
sired In the course of a discussion Owen repeated 
the statement made at Leeds as to man’s separate posi- 
tion, claiming that the human brain had certain struc- 
tural features never seen in the brain of anthropoid 
apes Huxley’s reply was a bnef and emphatic denial 
with a promise to produce evidence in due course — 
winch was faithfully kept This opening passage at 
arms between our protagonists was followed two days 
later by that spectacular fight — the most memorable 
in the history of our association — in which the Bishop, 
of Oxford, the representative of Owen and of ortho- 
doxy, left his scalp m HnXley’s bands To make his 
victory decisive and abiding, Huxley published, early 
in 1863, “The Evidences of Man’s Place in Nature,” a 
book which has a verv direct beanng on the subject of 
my discourse It settled for all tune that man’s right- 
ful position 18 among the primates, and that, as we 
anatomists weigh evidence, his nearest living km are 
the anthropoid apes. 

My aim is to make clear to you the foundations on 
which rest our present-day conception of man’s origin 
The addreas delivered by my predecessor from this 
chair at the Leeds mectmg of 1858 has given mo the 
opportunity of placmg Huxley’s fundamental con- 
ception of man’s nature in a historical setting 1 must 
now turn to another issue which Sir Richard Owen 
merely touched upon but which is of supreme mterest 
to us now He spent the summer m London, just as 
I have done, writing his address for Leeds and keeping 
an eye on what was happenmg at scientific meetings 
In his case something really interesting happened 
Sir Charles Lyell and Sir Joseph Hooker left with the 
Linnean Society what appeared to be an ordinary roll 
of manuscript, but what m reality was a parcel 
charged with high explosives, prepared by two very 
innocent-looking men — Alfred Russel Wallace and 
Charles Darwm As a matter of honesty it must be 
admitted that these two men were well aware of the 
deadly nature of its contents, and knew that if an 
explosion occurred, man himself, the crown of erea- 
tion, could not escape its destructive effects Owen 
examined the contents of the parcel and came to the^ 
conclusion that they were not dangerous, at least, he 
manifested no sign of alarm m hia presidential ad- 
dress He dismissed both Wallace and Darwm, pa3^ 
ticularly Darwin, m the briefest of paragraphs, at the 
same time citing passages from his own work to prove 
that the conception of natural selection as lui evolu* 
tionary force was one which he had already recognisAdL 

As I address these words to you I can not hdp mar- 
veling over the d^erenoe between our ouUook 
and that of the audieacse whi^ Sir Richard Owen bod 
to fkoe in this city sixty-nihe years ago, Hib vMt 
oesemblage which confronted him was oonvinea^ 
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most wtQiOttt a dissentienti that man had appeared on 
earth by a special act of creation, whereas the andi- 
dice which 1 have now the honor of addressing, and 
that larger congregation which the wonders of wireless 
brmg within the reach of my voice, if not convinced 
Darwinists are yet prepared to believe, when full 
proofs are forthcoming, that man began his career as 
a humble pnmate animal, and has reached his present 
estate by the action and reaction of biolc^cal forces 
which have been and are ever at work within his body 
and bram 

This transformation of outlook on man^s ongin is 
rone of the marvels of the nineteenth century, and to 
see how it was effected we must turn our attention for 
a little while to the village of Down m the Kentish 
uplands and note what Charles Darwin was doing on 
the very day that Sir Richard Owen was delivenng 
his address here in Leeds He sat m his 8tad> strug- 
gling with the flrst chapter of a new book, but no one 
ioresaw, Owen least of all, that the publication of the 
completed book, The Ongm of Spectesj fifteen months 
laJer (1869), was to effect a sweeping revolu- 
tion m our wav of looking at living things and to 
initiate a new period in human thought — ^the Dar- 
^ wmian period — m which we still are Without know- 
ing it, Darwin was a consummate general He did not 
Jaunch his first campaign until he had spent twenty- 
two years in stocking his arsenal with ample stores of 
tested and assorted fact Having won territory with 
The Ong%n of Spectes, he immediately set to work 
to consolidate his gams by the publication in 1868 of 
another book, The Vartatton of Awmah and PlanU 
under Domesticatton — a great and valuable treasury 
of biological observation Having thus established an 
ailvaneed base, he moved fomards on his final ob- 
icotive— the problem of human beginnings — by the 
publication of The Descent of Man (1871), and that 
citadel capitulated to him To make victory doubly 
certain he issued m the following yeaiv— 1872 — The 
Expresston of the Emotwns »n Ifow and Antmak 
Many a soldier of truth had attempted this citadel 
before Darwin’s day, but they failed because they had 
neither his generalship nor hw artillery 

Will Darwin’s victory endure for all timet Before 
attempting to answer this question, let us look at what 
J'lnd of book The Descent of Man is. It is a book 
ol history — the history of man, wntten in a new way 
■""the way discovered by Charles Darwin Permit me 
lo illustrate the Darwmian way of writing history If 
a history of the modem bicycle had to be wntten m 
the orUiodox way, then we should search dated rec- 
ords until every stage was found which linked the 
two-wheded hobby-horse, bestrode by tall-hatted fash- 
ionable men at the beginning of the nfnetemith oen- 
to the modem "jeopardy” which now flashes past 


us in country lanes But suppose there were no dated 
records — only a jmnble of antiquated machines stored 
m the cellar ot a museum We should, in this ease, 
have to adopt Darwin’s way of writing history By 
an exact and systematic comparison of one machine 
with another we could infer the relationship of one to 
another and tell the order of their appearance, but as 
to the date at which each t3rpe appeared and the length 
ot tune it remained in fashion, we could say very little. 
It was by adopting this circumstantial method that 
Darwin succeeded in writing the history of man He 
gathered historical documents from the body and be- 
havior of man and compared them with observations 
made on the body and behavior of every animal 
which showed the least resemblance to man He 
studied ail that was known in his day of man’s em- 
bryological histoiy'^ end noted resemblances and differ- 
ences in the corresponding histones of other animals 
He took into consideration the manner in which the 
living tissues of man react to disease, to drugs and to 
environment, he had to account for the existence of 
diverse races of mankind By a logical analysis of his 
facts Dai win reconstructed and wrote a history of 
man 

Fifty-six years have come and gone smee that his- 
tory was written, an enormous body of new evidence 
has poured in upon us We are now able to fill in 
many pages which Darwm had perforce to leave blank, 
and we have found it necessary to alter details in his 
narrative, but the fundamentals of Darwin’s outline 
of man’s history remain unshaken Nay, so strong has 
his position become that I am convinced that it never 
can be shaken 

Why do I say so confidently that Darwin’s position 
has become impregnable? It is because of what has 
happened since his death m 1882 Since then we have 
succeeded in tracing man by means of his fossil re- 
mains and by his stone implements backwards in time 
to the very beginning of that period of the earth’s 
history to which the name Pleistocene is given We 
thus reach a point in history which is distant from us 
at least 200,000 years, perhaps three times that 
amount Nay, wo have gone farther, and traced him 
into the older and longer period which preceded the 
Pleistocene-^the Pliocene It was in strata laid down 
by a stream in Java during the latter part of the Plio- 
cene period that Dr Eugene Dubois found, ten years 
after Darwm’s death, the fossil remains of that re- 
markable representative of primitive humanity to 
which he gave the name Pithecanthropus, or ape-man; 
from Pliocene deposits of East Anglia Mr Beid Moir 
has recovered rude stone implements If Darwin was 
Tight, then as we trace man backwards m the scale of 
time he should become more bestial m form— -nearer 
to the ape. That is what we have found. But if we 
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regard Ptthecanthropua with his small and aunpla yet 
human brain as a fair representative of the men of 
the Pliocene period^ then evolution must have pro- 
ceeded at an unexpectedly rapid rate to culmmate 
to-day in the higher races of mankind 
The evidence of man’s evolution from an ape-like 
being, obtained from a study of fossft romainsi is 
dednito and irrefutable, but the process has been in- 
finitely more complex than was suspected in Darwin’s 
time Our older and discarded conception of man’s 
transformation was depicted in that well-known dia- 
gram which showed a single file of skeletons, the gib- 
bon at one end and man at the other In our original 
simplicity wo expected, as i;^e traced man backwards 
m tune, that we should encounter a graded series of 
fossil forms — a senes which would carry him in a 
straight line towards an anthropoid ancestor We 
should never have made this initial mistake if we had 
remembered that the guide to the world of the past is 
the world of the present In our time man is repre- 
sented not by one but by many and diverse races — 
black, brown, yellow and white, some of these are 
rapidly expandmg, others are as rapidly disappear- 
ing Our searches have shown that in remote tunes 
the world was peopled, sparsely it is true, with races 
showing even a greater diversity than those of to-day, 
and that already the same process of replacement was 
at work To unravel man's pedigree, we have to thread 
our way, not along the links of a chain, but through 
tile meshes of a complicated network 
We made another mistake Seeing that in our search 
for man’s ancestry we expected to reach an age when 
the beings we should have to deal with would be 
simian rather than human, we ought to have marked 
the conditions which prevail amongst living anthro- 
poid apes We ought to have been prepared to find, 
as we approached a distant point in the geological 
honzon, that the forms encountered would bd as widely 
different as are the gorilla, chimpanzee and orang, and 
confined, as these great anthropoids now are, to lim- 
ited parts of the earth’s surface That is what we are 
now realizing, as we go backwards in time we discover 
that mankind becomes broken up, not into separate 
races as in the world of to-day, but into numerous and 
separate species When we go into a still more remote 
past they become so unlike that we have to regard 
them not as belonging to separate species but different 
genera. It is amongst this welter of extinct fossil 
forms which strew the ancient world that we have to 
trace the zigzag line of man's descent Do you won- 
der we sometimes falter and follow false clues f 
We committed a still farther blunder when we set 
out on the search for man’s ancestry indeed, some of 
ns are still making it We expected that man’s evo- 
lution would pursue not only an orderly file of stages, 


but that evezy part of his body— ^knll, brain, jaws, 
teeth, skin, body, arms and legs — would at each stage 
become a little less ape-like, a little more man-lifce. 
Our searches have shown us that man’s evolution has 
not proceeded in this orderiy manner In some extinct 
races, while one part of the body has moved forwards 
another part has lagged behind. Let me illustrate this 
point because it is important We now know that, as 
Darwin sat m his study at Down, there lay hidden at 
Piltdown, in Sussex, not thirty miles distant from him, 
sealed up in a bed of gravel, a fossil human skull and 
jaw In 1912, thirty years after Darwm’s death, Mr 
Charles Dawson discovered this skull and my fnend 
Sir Arthur Smith Woodward desenbed it, and rightly 
recognized that skull and jaw were parts of the same 
individual, and that this individual had lived, as was 
determined by geological and other evidence, in the 
opening phase of the Pleistocene period We may 
confidently presume that this individual was represen- 
tative of the people who inhabited England at this 
remote date The skull, although deeply mineralized 
and thick-walled, might well have been the mde fore- 
runner of a modem skull, but the lower jaw was so 
ape-tike that some experts denied that it went with 
the human fossil skull at all, and supposed it to be ther 
lower jaw of some extinct kind of chimpanzee This 
mistake would never have been made if those con- 
cerned had studied the comparative anatomy of an- 
thropoid apes Such a study would have prepared 
them to meet with the discordances of evolution. The 
same irregularity in the progression of parts is evi- 
dent in the anatomy of Pithecanthropus, the oldest 
and most primitive form of humanity so far discov- 
ered The thigh-bone might easily be that of modem 
man, the skull-cap that of an ape, but the brain within 
that cap, as we now know, had passed well be3wnd an 
anthropoid status. If merely a lower jaw had been 
found at Piltdown an ancient Englishman would have 
been wrongly labelled ^‘Higher anthropoid ape”; if 
only the thigh-bone of Pithecanthropus had come to 
light m Java, then an ancient Javanese, almost deserv- 
ing the title of anthropoid, would have passed muster 
as a man 

Such examples illustrate the difficulties and dangers 
which beset the task of unravelling man’s aacestzj^. 
There are other difficulties, there still remam great 
blanks in the geological record of man’s evolution. As 
our search proceeds these blanks will be filled in, but 
m the meantime lot us note their nature and their «x» 
tent By the discovery of fossil remains we have fdl- 
lowed man backwards to the dose of the Pliooene— a 
period which endured at least for a quarter of a mfi- 
hon years, but we have not yet suooMded in traoittg 
him through this period. It is true that we have lorusMl 
fossil teeth in Pliocene deposits which may be thoiewf 
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an ape-bke man or of a man-hke ape; nntil we find 
other parts of their bodies we can not decide. When 
we pass into the still older Miocene period—- one which 
was certainly twice as long as the Pliocene — we are lu 
the heyday of anthropoid histoiy Thanks to the 
labors of Dr Quy^E Pilgrim, of the Indian Geolog- 
ical Survey, we Know already of a dozen different 
kinds of great anthropoids which lived in Himalayan 
jungles dunng middle and later Miocene times, we 
[mow of at least three other kinds of great anthropoids 
which lived m the contemporary jungles of Europe 
Unfortunately we have found as yet only the most 
i/esistant parts of thoir bodies — ^teetb and fragments of 
jaw Do some of these fragments represent a human 
aucestorf We can not decide until a lucky chance 
brings to light a limb-bone or a piece of skull, but no 
one can compare the teeth of these Miocene anthro- 
jioids with those of primitive man, as has been done 
so thoroughly by Professor William K Gregory, and 
escape the conviction that in the dentitions of tlio ex- 
tinct anthropoids of the Miocene jungles we have the 
ancestral forms of human teeth 

It IS useless to go to strata still older than the Mio- 
cene in search of man's emergence, in such strata we 
have found only fossil traces of emerging anthropoids 
All the evidence now at our disposal supports the oon- 
eluBion that man has anson, as Lamarck and Dorwm 
suspected, from an anthropoid ape not higher in the 
zoological scale than a chimpanzee, and that the date 
at which human and anthropoid lines of descent began 
to diverge lies near the beginning of the Miocene 
period On our modest scale of reckoning, tliat gives 
man the respectable antiquity of about one mUlioii 
jears 

Our geological search, which, I have summanzed all 
too briefly, has not produced so far the final and con- 
clusive evidence of man's anthropoid origin, we have 
,not found as yet the human tmago emeiging from its 
anthropoid encasement Why, then, do modem an- 
tliropologists shore the conviction that there has been 
an anthropoid stage m our ancestryf They are no 
more blind than you are to the degree of ^fference 
which separates man and ape in structure, m appear- 
ance and m behavior I roast touch on the sources of 
this conviction only in a passing manner Earlv in 
the present century Professor G H F Nuttall, of 
Cambndge University, discovered a trustworthy and 
t\act method of detenninmg the affinity of one spe- 
cies of animal to another by oompanng the reactions 
of their blood. He found that the blood of man and 
that of the great anthropoid apes gave almost the 
same reaction. Bacteridos^ find that the living an- 
thropoid body poasesaea almost the same snsoeptibili- 
tios to mfsctioiw, and mamfesta the same reaetions, as 
does the body of man. So alike are the beams of man 


and anthropoid m their structural oigamzation that 
surgeons and physiologists transfer experimental ob- 
servations from the one to the other When the human 
embryo establishes itself in the womb it throws out 
structures of a most complex nature to effect a con- 
nection with the maternal body We now know that 
exactly the same elaborate processes occur in the an- 
thropoid womb and m no other We find the same 
vestigial structures^the same ^^evolutionary post- 
marks" — ^in the bodies of man and anthropoid The 
anthropoid mother fondles, nurses and suckles her 
young m the human manner This is but a tithe of the 
sinking and intimate points in which man resembles 
the anthropoid ape In what other way can such a 
mynad of coincidences be explained except by pre- 
suming a common ancestry for bothf 

The crucial chapters in Darwin's Descent of Man 
are those m which he seeks to give a historical ac- 
count of the rise of man's brain and of the varied 
functions which that organ subserves How do these 
chapters stand to-davf Darwin was not a profes- 
sional anatomist and therefore accepted Huxley's 
statement that there was no structure m the human 
brain that was not already present m that of the an- 
thropoid In Huxley's opinion the human brain was 
but a richly annotated edition of the simpler and 
older anthropoid book, and this edition, m turn, 
was but the expanded issue of the still older original 
primate publication Since this statement was made 
thousands of anatomists and physiologists have studied 
and compared the brain of man and ape, only a few 
months ago Professor G Elliot Smith summanzed the 
result of this intensive enquiry og follows “No struc- 
ture found in the bram of an ape is lacking m the 
human brain, and, on the other hand, the human bram 
reveals no formation of any sort that is not pi*e8ent in 
the bram of tlio gorilla or chimpanzee The only 
distmctive feature of the human bram is a quantitative 
one." The difference is only quantitative but its im- 
portance can not be exaggerated In the anthropoid 
brain are to be recognized all those parts which have 
become so enormous in the human bram It is the 
expansion of just those parts which have given man 
his powers of feelmg, understanding, acting, speaking 
and learning 

Darwm himself approached this problem not as an 
anatomist but as a psychologist, and after many years 
of painstaking and exact observation, succeed^ in 
convincing himself that, unmeasurable as are the dif- 
feranees between the mentality of man and ape, they 
are of degree, not of kind. Proloi^ed researches 
made by modem psychologists have but verified and 
extended Darwin’s condnsions. No matter what hue 
o£ evidence we aeleot to follow— evidenee gathered by 
anatomiata, embryologists, by physiologists or by 
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psychologists — ^we reach the conviction that man’s 
brain has been evolved from that of an anthropoid ape 
and that in the process no new structure has been in- 
troduced and no new or strange faculty interpolated 

In these days our knowledge of the elaborate archi- 
tecture and delicate machinery of the human brain 
makes rapid progress, but 1 should mislead if 1 sug- 
gested that finality is in sight Far from it, our 
enquiries are but begun There is so much we do not 
yet understand Will the day ever come when we can 
explain why the brain of man has made such great 
progress while that of his cousin the gorilla has fallen 
BO far behind? Can we explain why inherited ability 
falls to one family and not to another, or why, in the 
matter of cereliral endowment, one race of mankind 
has fared so much better than another? We have as 
yet no explanation to offer, but an observation made 
twenty years ago by one on whom nature has showered 
great gifts — a fonner president of this association and 
the doyen of British zoologists — Sir E Hay Lan- 
kester — deserves quotation in this connection *'The 
leading feature in the development and separation of 
man from other animals is undoubtedly the relative 
enormous size of the brain in man and the correspond- 
ing increase in its activities and capacity It is a 
stnking fact that it was not in the ancestors of man 
alone that this increase in the size of the brain took 
place at this same period — ^the Miocene Other great 
mammals of the early Tertiary period were in the 
same case ” When primates made their first appear- 
ance in geological records, they were, one and all, 
small-brained We have to recognize that the tendency 
to increase of brain, which culminated m the produc- 
tion of the human organ, was not confined to man’s 
ancestry but appeared in diverse branches of the 
mammalian stock at a corresponding period of the 
earth’s history 

1 have spoken of Darwm as a histonad To de- 
scribe events and to give the order of their occurrence 
IS the easier part of a historian’s task, his real diffi- 
culties begin when he seeks to interpret the happen- 
ings of history, to detect the -causes which produced 
them and explain why one event follows as a direct 
sequel to another Up to this point we have been con- 
sidering only the mateiials for man’s history, and plac- 
mg them, so far as our scanty information allows, m 
the Older of their sequence, but now we have to seek 
out the biological processes and controllmg influences 
which have shaped the evolutionary histones of man 
and ape The evolution of new types of man or of 
ape IS one thing, and the evolution of new types of 
motor cars is another, yet for the purposes of clear 
thinking it will repay us to use the one example to 
illustrate the other In the evolution of motor vehides 
Darwin’s law of selection has prevailed, there has 


been severe competition and the types which have 
answered best to the needs and tastes of the puUie 
have survived The public has selected on two grounds 
— ^firat for utility, thus illustrating Darwin’s law of 
natural selection, and secondly because of appear- 
ance’s sake , for, as most people know, a new car has 
to satisfy not only the utilitarian demands of its pros- 
pective master but also the esthetic tastes of its pros- 
pective mistress, therein illustrating Darwin’s second 
law — the law of sexual selection That selection, both 
utilitarian and esthetic, is producing an effect on mod- 
em races of mankind and in surviving kinds of ape, u 
Darwin supposed, can not well be questioned m 
recent centuries the inter-racial competition amongst 
men for the arable lands of the world is keener than 
m any known period of human history 

The public has selected its favored types of car, 
bat it has had no direct hand in designing and produc- 
ing modifications and improvements which have ap- 
peared year after year To understand how such 
modifications are produced the enquirer must enter a 
factory and not only watch artisans shaping and fit- 
ting parts together but also visit the designer’s office 
In this way an enquirer will obtain a glimpse of the 
machinery concerned in the evolution of motor cars. 
If we are to understand the machmery which under- 
lies the evolution of man and of ape, we have to enter 
the “factories” where they are produced— -look within 
the womb and see the ovum being transformed into 
an embryo, the embryo mto a foetus and the foetus 
into a babe After birth wo may note infancy passing 
into childhood, childhood into adolescence, adolescence 
into maturity and maturity into old age Merely to 
register the stages of change is not enough, to under- 
stand the controlling machmery we have to search 
out and uncover the processes which are at work 
within developing and growing things and the influ- 
ences which coordinate and control all the proces^ 
of development end of growth When we have dis^ 
covered the machinery of development and of growth 
we shall also know the machmery of evolution, for 
they are the same 

If the simile I have used would sound strange in 
Darwin’s ear, could he hear it, the underlying mean^ 
mg would be familiar to him Over and over ogaiju 
he declared that he did not know how “vanahons” 
were produced, favorable or otherwise, nor could he 
have known, for in his tune hormones were undreamt 
of and experimental embryology scarcely bom. With 
these recent discoveries new vistas opened up for stu- 
dents of evolution The moment we begm to wozik out 
the simile 1 have used and compare the evolutionary 
machinery in a motor factory with that which regu- 
lates the devebpment of an embryo within the womb, 
we realize how different the two processes arS. 
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OB imagine for a moment what changes would be nec- 
essary were we to introduce “embryological processes*’ 
into a oar factory Wo have to conceive a workshop 
teeming with clustering swarms of microscopic arti- 
sans, mere specks of living matter In one end oi this 
factory we find swarms busy with cylinders, and as 
we pass along we note that every part of a ear is in 
process of manufacture, each part being the business 
of a particular bngade of microscopic workmen 
There is no apprenticeship m this factory, every em- 
ployee IS bom, just os a hive-liee is, with his skill 
already fully developed No plans or patterns are 
^ supplied, every \vorkman has the needed design m his 
head from biith There is neither manager, overseer 
nor foreman to direct and coordinate the activities of 
the vast artisan armies And yet if parts are to fit 
IV hen assembled, if pinions are to mesh and engines 
run smoothly , there must be some method of coordina- 
tion It lias to be a method plastic enough to permit 
difiieulties to be overcome when such are encountered 
and to permit the introduction of adAantageous modi- 
fications when these are needed A modem woiks 
manager would be hard put to it were he asked to de- 
vise an automatic system of control for such a iactor>, 
>et it IS just such a system that we are now obtaining 
glimpses of in the liMug workshops of nature. 

I have employed a crude simile to give the lay mmd 
ail inkling of what happens in that ‘^factory” where 
the most complicated of machines are forged—the 
human body and brain The fertilized ovum divides 
and redivides, one brood of microscopic living units 
suereeds another, and as each is produced the units 
group themselves to form the ^‘parts’’ of an embryo 
Each '^part” is a living society; the embryo is a huge 
congeries of interdependent societies How are their 
respective needs regulated, their freedoms protected 
and their maneuvers timed t Experimental embryol- 
ogists have begun to explore and discover the ma- 
chinery of regulation* We know enough to realize 
that it will take many generations of investigators to 
work over the great and new field which is thus open- 
ing up When this is done we shall be in a better 
position to discuss the cause of ^^Vanation” and the 
machinery of evolution 

If we know only a little concerning the system of 
government which prevails in the developing embryo 
we can claim that the system which prevails m the 
growing body, as it passes from infancy to maturity, 
IS becoming better known to ua every year The in- 
fluence of the sex glands on tlie growth of the body 
has been known since ancient times, their removal in 
youth leads to a transformation in the growth of every 
part of the body, altering at the same time the reac- 
tions and temperament of the biain In more recent 
years medical men have observed that cbaraotenstic 


alterations m the appearance and constitution of the 
human body can be produced by the action of other 
glands— the pituitary, thyroid, porath^Toid and ad- 
renals Under the disorderly action of one or other 
of these glands individuals may, in the coarse of a tew 
years, take on so changed an appearance that the dif- 
ferences between them and their fellows become as 
great as, or even greater than, those which separate 
one race of mankind from another The physical 
charaetera which are thus altered are just those which 
mark one race off from another How such effects 
are produced we did not know until 1904, when the 
late Professor £ K Starling, a leader amongst the 
great physiologists of our time, laid bare an ancient 
and fundamental law m the living animal body — his 
law of hormones I have pictured the body ot a grow- 
ing child as an immense society made up of myriads 
of microscopic living units, ever increasmg m num- 
bers One of the ways — probably the oldest and most 
important way — in whicli the activities of the cotn- 
mumties of the body are coordmated and regulated is 
by the postal system discovered by Starlmg, wherein 
the missives are hormones— chemical substances in 
ultra-microscopic amounts, despatched from one com- 
munity to another in the circulating blood Clearly 
the discovery of this ancient and intricate system 
opens up fresh vistas to the student of man’s evolu- 
tion How Darwin would have welcomed this dis- 
covery^ It would have given him a rational explana- 
tion to so many of his unsolved puzzles, including that 
of “correlated variations ” Nor can I in this connec- 
tion forbear to mention the name of one W'bo presided 
so ably over the affairs of tins association fifteen >eara 
ago — Sir E Sharpey-Schafer He was the pioneer 
who opened up this field of investigation and has done 
more than anyone to place our knowledge of the 
nature and action of the glands of internal secretion 
on a precise basis of experimental observation Witli 
such sources of knowledge being ever extended and 
others of great importance, such os the study of hered- 
ity, which have been left unmentioned, Ave are justified 
in the hope that man will be able in due tune not only 
to write his own history but to explain how and why 
events took the course they did 
In a brief hour I have attempted to answer a ques- 
tion of momentous importance to all of us — What is 
man’s ongmf Was Darwin nght when he said that 
man, under the action of biological forces which can 
be observed and measured, has been raised from a 
plaee amongst anthropoid apes to that which he now 
oceupiest The answer is yesl and in returnmg this 
verdict I speak but os foreman of the jury— a jury 
which has been empanelled from men who have de- 
voted a lifetime to weighing the evidence To the best 
of my ability I have avoided, in laying before you the 
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evidence on which our verdict was found, the r61e of 
special pleader, being content to follow Darwin’s own 
example — ^Let the truth speak for itself 

Arthur Krith 


EDWARD BRADFORD TITCHBNER 

The recent death of Professor Ekiward Bradford 
Titchener, of Cornell, at the age of sixty, removes 
one of the most prominent figures in American psy- 
chology Professor Titchener came to this country in 
1892, when expenmental methods were first beginning 
to find favor and psychological laboratories were being 
started in all our leading universities Aji English- 
man by birth, and a graduate of Brasenose College, 
Oxford, he studied under Wundt at Leipzig, and had 
just obtained his doctor’s degree when called to 
Cornell 

On assuming this position Professor Titehencr at 
once adopted a program which has been followed at 
Cornell ever since He established a psychological 
laboratory and made experimental psychology the key- 
stone of the departmental courses Under his direc- 
tion, Cornell soon became one of the most productive 
universities in psychological research Many of our 
leading investigators owe their training to Titchener, 
and the Cornell laboratory has served as model for 
many departments elsewhere 

White not following Wundt’s system m every par- 
ticular, Professor Titchener held rigidly to the l^ipzig 
ideate Psychology meant to him introspection by 
trained subjects or observers, under carefully con- 
trolled conditions, with exact measurement of the 
stunuh and of the observer’s responsive actmUes 
He had no sympathy with the behavioristic type of 
psychology which has grown up in the past fifteen 
years For Titchener psychology was the investiga- 
tiou of consciousness — of conscious, subjective, experi- 
ences He measured “responses” as a means of ob- 
taining quantitative values for the introspective data; 
but he did not consider the study of behavior as part 
of the science of psychology He set himself the task 
of analyzing the elementary data of expenence — ^the 
structure of mind or consciousness — and pursued this 
analysis systematically throughout his career. The 
achievements of the Oomell laboratory m this direc- 
tion ore universally recognized by psychologists of 
every school No one has challenged the thorough- 
ness nor the scientific accuracy of this work, though 
certain behavionsts have quened the value of intro- 
spectivo results as oontnbutions to science The tune 
has not yet come to pass judgment on this question 
But the title of Professor Titchener to rank as 
leader in the analytic or structural investigation of 
psychology is nnassailabte For many yean t his 


method and system have been generally known as the 
Titchenenan psychology 

Titohener’s writings are numerous and were always 
carefully prepared. He is the author of several text- 
books on general psychology, both elementary and 
advanced, the best known being his '^Text-book of 
Psychology” published m 1910 His most important 
contribution is his ^‘Experimental Psychology,” a com- 
prehensive laboratory manual in four volumes (1901- 
05} • Among his works on special topics may be men- 
tioned the “Elementary Psychology of Feeling and 
Attention” (1908) and “Expenmental Psychology of 
the Thought Processes” (1909) No less important 
are his editorial contributions For many years he 
seiwed as Amencan editor of the Engbsh magazine 
Mind (1894-1920), for a tune the sole mouthpiece of 
psychology in Bntain Since 1895 he has been closely 
identified with The Amertcan Journal of Paycholoffy, 
first as associate editor under Stanley Hall (1885- 
1920), and after Hall’s retirement as editor-in-chief 
(1921-25) To this and other journals he was a 
frequent eontnbutor of systematic articles, expen- 
meutal reports, discussions and reviews The wide 
range of his contnbutions is no less remarkable than 
his clear style and the breadth of his knowledge 

Professor Titchener was an omnivorous reader in 
the field of psychology His acquaintance with the 
older wnters extended to medieval and ancient times. 
He would frequently refer quite incidentally to con- 
tnbutions or hints in some classic source beanng upon 
a topic on which he or another was working At the 
same tune he kept fully abreast with current litera- 
ture One could not mention in his presence any 
recent periodical article, however tnvial, that he did 
not show himself perfectly familiar with its contents 

Nor were his interests confined to psychology He 
devoted much time to the kindred science of anthro- 
pology, and had gathered a large ooUection of idols, 
masks, drums and other folk-xehos More recency he 
developed an interest m numismatics In connection 
with this latter avocation he undertook the study of 
several new languages, including Arabic and Chinese. 
Ho was highly appreciative of art m all its forms, 
particularly music For a tune he served as “pro* 
fessor in charge of music” at Cornell 

In iuB own field, psychology, there seems to have 
been a constant conflict between his broad general 
outlook and his narrower ideals Professor Titoli- 
ener’s aim was to concentrate the entire research work 
of Ins department upon certain definite problems, <ms 
topic being taken up at a time, and leading eventually 
and logically to the next. He was averse to investiga- 
tion along independent lines 1^ his stodenti and to 
discussion of extraneous proUemi m the courses in 
hia department. 
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This rigid specialuBation is to-day aomewhat ex- 
eeptional In moet Ameziean universiheB the ideal 
IS to teaoh a science rather than a system or school 
At Cornell the aim was to teach and develop a single 
type of psychology This pohoy has its advantages 
and disadvantages, both of which have been clearly 
shown at Cornell We find on the one hand a 
splendid body of expenmentally obtained contribu- 
tions to science — on the other hand an increasing lack 
of sympathy with non-introspeohve methods of in- 
vestigation and with the important psychological 
problems which they suggest 
The same characteristic appears in Titchener’s per- 
sonality liike Wundt, he preferred to work alone, 
it was difficult for him to cooperate He seldom at- 
tended the meetings of the American Psychological 
Association, and for many years withdrew from mem- 
bership On the other hand, with his own pupils and 
bis immediate circle of friends he w'as unreserved and 
genial One could always count on him for advice^ 
and sympathy Many years ago he brought together 
a small gi'oup of experimentalists and graduate stu- 
dents from vanous universities, who were aceustomed 
to meet at vanous places dunng the spnng recess, to 
discuss laboratory problems informally and givi* 
mutual advice. In these gathenngs Titchener ignored 
all distinctions of age and degree, and treated every 
one on terms of close intimacy 
The contrast between these two sides of his person- 
ality is after all not difficult to understand Titchener 
WHS wholly wrapped up in his work Ho bad no time 
to devote to miscellaneous social activities, nor to 
general meetings, where a largo proportion of the 
papers were quite foreign to his own Ime of research 
Hut hiB fnends and coworkers were part of his sci- 
entific environment, and their interests were closely 
related to his own His punotihousiess in certain 
directions was often misunderstood by those who did 
not know him and gained for him the reputation of 
being ^'difficult ” IHs fnends understood him hotter. 
They knew that at heart he was sympathetic and 
thorougblv human, unbending only in matters which 
seemed to affect his scientific ideals and his standards 
of conduct. Thoroiq^y sincere himself, he was 
deeply offended at anything which seemed to savor 
of scientific dishonesty. Difference of atandpomt had 
httle effect on his friend^ps, but he was touched to 
the quick when these differences seemed to result in a 
lowering of sdentifle iddkls. This distress he covered 
with a defense reaction of harshness, which was 
frequently misinterpreted. 

It IS difficult to estimate at this time thtohener’s 
rad {dace in the development of psychology. But one 
may safely predict that the value of his extensive ex- 
perimental eontributionB will be fully xeeognisedi 


whatever direction the science may take in the future. 
It IB to be hoped also that Titohener’s real personality, 
the underlying humanity and honesty of the man, may 
come to be more widely known and appreciated, and 
that his strict adherence to scientific ideals may have 
a lasting influence 

Howaied C Wabrsn 

Princeton UNivxnsiTY 


SCIENTIFIC EVENTS 

MESSAGE FROM THE RETIRING PRESl-^ 
DENT OF THE BRITISH ASSOCIATION 

Thb following message from the Pnnee of Wales, 
on laying down the presidency of the association, was 
read at the opening session of the Leeds meeting on 
August 31 

My year of office as president of the British Assoeia 
tion has come to an end, and I can only express my regret 
to the momhera of the association, and to our hosts, the 
City and University of Leeds, that I am unable to attend 
personally in order to take my leave 

At Oxford last year I ventured in my address to lay 
before the meeting a view of the relations between science 
and the state I felt sulmoquently some justifieaition for 
having chosen this topic, when 1 obnerved in the pro- 
ceedings of the Imperial and Colonial Conferences of the 
past year the extraordinary emphasis laid upon the value 
of scientific research in relation to imperial development 
Both conferences set up special committees on research, 
and we can not but believe and re;|oice that the founda 
tlons of an imperial scientific service arc lieing firmly laid 
The prime minister of Australia indicated *‘tho applies 
tion of science both to our primary and secondary indue 
tries'' as *^the moat important thing for empire trade"; 
more recently our ex president, the Earl of Balfour, In 
vited the attention of the House of Lords to "the enor- 
mous value of the work given by men of science, with the 
most lavish generosity," to the study of problems of the 
common welfare 

Bueh events as these place it beyond doubt that one of 
the main objects of the British Association itself Is in 
process of achievement, namely, that of "obtaining more 
general attention for the objects of science ’ ' The asso- 
ciation, the so called parliament of science, is one of tee 
chief instruments to that end, and T trust that the public 
support will continue, in increasing measure, to be ac 
corded to its work. Its powers, I am happy to say, have 
been very materially strengthened, during my own term 
of office, through the splendid generosity of Sir Alfred 
Yarrow, in maUng a gift of 210,000 for the general pur- 
poses of tee association, to be expended, in aeeordanee 
with his wise provision, in the course of twenty yeara I 
gladly take this opportunity of publicly repeating the 
teaaki of the assodation to Sir Alfred Yarrow. 

In TBslgnjag the chair to Sir Arthur Keith, I can whole 
heartedly congratulate the association on its choice of my 
soecessor. His name stands very high in the soienoe of 
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man’s origan and earl^ biological history I havo reaaon 
to believe that when any one in this country digs up a 
bone hia first instinct (subject to the intervention of the 
police) u to send it to &ir Arthur Keith. You are to 
hear from him an address on Darwinism as it stands to 
day — a subject of perennial interest, and more than once 
one of warm controversy at our own meetings The occa 
Sion of the presidential address does not (I am thankful 
to say) lend itself to controversy, but the warmth I am 
sure you will supply in your welcome to Sir Arthur Keith, 
and, meeting as you aro in I^oeds, that warmth will bo 
increased by the traditional quality of Yorkshire 
hospitality. 

THE FIFTH INTERNATIONAL GENETICS 
CONGRESS 

Aa has already been recorded here, the Fifth Inter- 
national Genetics Congress will be held in Berlin from 
September 11 to 17, with headquarters at the Uuiver- 
iuty of Berlin The general program will begin with 
a visit to the Zoological Gardens at five o’clock on 
Sunday afternoon and a reception at seven at the 
restaurant in the gardens Following is the program 
of general sessions for the week 

Mor^ay, September IS — Oponing session (Address of 
welcome, Election of the Presiding Committee) Address 
B V Wettstom, Vienna Das Problem der Evolution 
Evening Informal reception by the Beichsregicrung and 
the PreussiBche Btaatsregierung 

Twiaday, September tS — General mooting Addresses 
by B Pearl, Baltimore Eugenics, O Boacnberg, Stock 
holm Spesiesbildung mit Vervielfhltigung von Chromo 
somen, and H Foderlcy, Helsingfors Ghromosomcn 
verhdltnisso bei Mischlingen* Evening Beception by the 
Municipal Government of Berlin, in the Bathaus 

Wednesday, Siptemher 14 — General meeting Ad 
dresses by A P^sard, Pans Hormones scxuelles et hM 
dit£ mend£lienne chez Ics Qallinaods, N I Vavilov, Lenin' 
grad GeographiBcho Qonrentren der kultivicrton Pflanzon, 
and A F Blakesloe, Cold Spring Harbor QeUetics of 
Datura Evening Special performances in the Btaut 
lichen Opornhaus and the Bthdtischeu Oper 

Thursday, September 16 — General meeting Addresses 
by C Correns, Dahlom Nichtmendclndo Vererbung, H 
J Muller, Austin The problem of geiuc modification, and 
H Winkler, Hamburg Zur Theorie der Crossing over- 
Erschcinungon Afternoon Visit to the institutes at 
Dahlem 

Friday, September 16 — General meeting Addresses by 
F A E Crow, Edinburgh Organization and function of 
an animal breeding research department, and J Beiler, 
Munch en Die GeschleehtschromoBomenfrage Afternoon* 
Excursion to Potsdam and Sanssouci 

Saturday, September 17 — Business meeting to deter 
mine the n(>xt meeting place and to elect the committee 
for the preparation of the next congress Evening (Jloi 
ing dinner in the Zooiogischer Garten. 

Divisional meetings have been arranged as follows 
(1) General Genetics, with 67 papers, (2) Cytology 


and Genetics, with 20 papers, (3) Genetics of culti- 
vated plants, with 16 papers, (4) Genetics of do- 
mestic animals, with 8 papers, (5) Human Genetics, 
with 15 papers, and (6) Eugenics, with 9 papers. 

Americans contributing to the congress are Di 
Chas B Davenport, Dr. E C. MacDowell, Dr M. 
Dcmerec, Dr A. M Baiita and Dr Th R Wood, of 
Gold Spring Harbor, Professor H E Grampton and 
Dr L J Stadler, of Golumbia University, Professor 
E M East, of Harvard University; Professor W. H 
Eyster, of the University of Marne, Professor E W 
Lindstrom, of Iowa State College, Professor F B. 
Hanson, of Washington University; Professor G H 
Shull, of Princeton University, Professor Charles 
Zeleny, of the University of Illinois , Professor R E 
Gleland, of Goueher College, Dr K Sax, of the Maine 
Agricultural Experiment Station; Professor N E 
Hansen, of the South Dakota College, Professor Loon 
J Cole, of the University of Wisconsin; Dr L C 
Dunn, of the Connecticut Agricultural College, Dr 
W S Anderson, of the University of Kentucky; Pro- 
fessor R E ClauHtm, of the University of California, 
Dr C J Lynch, of the Rockefeller Institute, Dr P 
W Whiting, of Boston, Dr O E White, of the 
Brooklyn Botanic Garden , Professor Raymond Pearl, 
of the Johns Ilopkms University, Professor A F 
Blakenleo, o( Cold Spnng Harbor, Professor H J 
Muller, of the University of Texas 
Several excursions of special interest to geneticists 
are planned at the conclusion of the congress. 

THE AMERICAN CHEMICAL SOCIETY 

The American Chemical Society will hold its sev- 
enty-fourth meeting at Detroit, boginiimg on Septem- 
ber 5. 

The general program is as follows 
Monday, September S 

10 00 A M.— Bogistration, Lobl^y of Ball Boom, Btatler 
Hotel. 

2.00 PM — Council Meeting (continued in evening if 
necessary) 

8:30 P M — Informal Beception and Dance 
Tuesday, Bepimhet € 

11,00 A M — General Meeting, Btatler Hotel Ball Boom. 
Addresses of Welcome 

In the name of the Detroit Section L W Bowe, Qiair 
man, Detroit Section. 

In the name of the City. Mayor John Smith. 

Besponse* 

George J) Bosengarten, President, Amenean Chondeal 
Sociely. 

1 .80 P M —Ladies ’ trip to Bonstelle Ployhottsei. 

2 00 PM — General Divisional Meetings. 

Agricultural and Food, Biological, Qhemiatry of 
Medicinal Products, and Dye Diidsiona, 
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In^ofltrial And Petroleum Divuuoius Joint Bym 
poBium on ^'Ohemiitry Contribution to Auto- 
motive Trani^ortatiou. ” 

PhyBioal and Inorganic DiviBiona, Symposium on 
''Preflent Status of the Chemintry of Proteins " 
Organic l>ivlBlon-H9malI Banquet Boom, Btatler 
Hot^. 

6 30 PM — ^Boat ride with Bpecial entertainment fea 
tures. 

Wednesday, September 7 
9 30 A M — Divisional Mootings 

1 30 PM — ^Ladies’ Trip Luncheon and Bridge at De 

troit Boat dub 

2 00 P M — Divisional Meetings* 

8 00 P M — Public Mi^eting and President ’s Addresa 
Addresses 

George T) Bosongarten, President, American Chemical 
Society, ^'Reftectiona ” 

Charles P Kettering, ^'The Functions of Bosearch 

Thursday, September 8 

9 30 A M — ^Divisional Meetings 

1.30 PM — ^Visits to Manufacturing Plants Trip (1) 

Ford, Biver Bouge, Trip (2) Ford, High 
land Park, Tnp (3) Sightseeing 
2 00 P M — Golf Tournament 
0 30 P M — Group Diiiners* 

9 00 P M — Special Feature Bnlertamment 

Friday, September 9 

8 00AM— Visits to Monufactariiig Plants. Trip (4) 
Parke, Davis & Co , Tnp (0) U S Bnblier 
Go , Trip (0) Acme White Lead and 
Color Woriu 

9.30 AM — ^Divisional Meetings (if si'hcduled) 

11 00 AM — Tnp (7) Anu Arbor 

2 *00 PM — Tnp (8) Dodge Brothers Motor Car Co, 
Trip (9) Pacdiard Motor Car Co , Trip 
(10) CadUlao Motor Ohr Co 

Saturday, September 10 

There are many interesting boat, lutorurban car, bus, 
auto or airplane rides for tlioso who have the time and 
inelmatiOB. 


SCIENTIFIC NOTES AND NEWS 

Da. W. B Camkok, of the Harvard Medical School, 
has been made chairman of the committee of arrange- 
ments for the Intematioual Physiological Congress to 
be held in Boston lu 1929 

Dr. Friotjof Nanbbn, professor of oceanography 
in the University of Oslo, has been elected a corre- 
sponding member of the Pruaslan Academy of Sci- 
ences m th0 section of mathematieal physics 

Dr. C. CoRRRNR, director of the Eniser-Wilhelm 
Institute for Biology, has been elected on honorary 
member of the Botanical Society of Tokyo 


Thr Russian Academy of Sciences has elected as 
a corresponding member Professor James Franck, of 
the University of Gottingen, as recipient of the Nobel 
pnise in physics. Professoi Albert Einstein and Prq- 
fessor Walther Nemst, of Berlin, who were already 
corresponding members, have been elected honorary 
meznliers. 

Honorary doctorates have been conferred by Uie 
University of Innsbruck on Dr Hemnch Herkner, 
Dr Karl Header and Dr Albrecht Penck, all of the 
University of Berlin 

Ths Ling Foundation of Los Angeles has awarded 
a gold medal to Dr Miohoel S Creamer for woA in 
behalf of the health of the school children of southern 
California The Ling Foundation was recently organ- 
ized to forward child health work in southern Cali- 
fornia. 

Georqr HtooiNS Mosrb, United States Senator from 
New Hampshire, has been made chairman of a special 
committee authorized by the 1927 Legislature to in- 
vestigate the feasibility of improving marsh lands at 
Hampton and to find a remedy for coast erosion 

Dr F G Cottrrll, who since September, 1022, 
has been diiectur of the Fixed Nitrogen Reseaich Lab- 
oratory, will continue in ehaige of this work as chief 
oL fertilizer and nitrogen fixation investigations m 
the new Bureau of Chemistry and Soils In addition 
to fixed nitrogen, this unit will include phosphoric 
acid, potash and fertilizer investigations being made 
at the Arlington Experiment Farm 

Dr F A Ernst, acting chief of the fertilizer and 
nitrogen fixation investigations and lor some time a 
member of the Fixed Nitrogen Research Laboratory 
stafi, has resigned to join the engineering staff of the 
Atiuosplienc Nitrogen Corporation 

Dr Howard R Moore, formerly with the Eastman 
Kodak Company, has been appointed to the staff of 
the Cryogenic Laboratory of the Bureau of Standards 

WiLUAK Henry Patchst^d, British consulting en- 
gineer and past-prenident of the Institution of Me- 
chanical Engineers of Great Britain, recently arrived 
in the United States Mr, Patchell acts in the capacity 
of consulting engineer for a number of American 
public utilities 

Dr W. a Setcheld, of the University of Cali- 
fornia, has returned from a tour around the world 
He made a special study of coral reef formation 
among the islands of the Pacido for a period of four 
months, and also made a survey of varieties of sub- 
antarctio algae A number of valuable collections 
made during the trip will be housed in the department 
of botany. 
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Dr R M WxKLET, who has been acting as director 
of the British Division of the American University 
Umon^ retnms next month to the headship of the de- 
partment of philosophy and psychology m the Uni- 
versity of Michigan 

Dr, J B Austin, of Yale University, as a guest of 
Cryogenic Laboratory of the Bureau of Standards, 
has been engaged in an investigation of the ultrar-violet 
absorption spectra of toluene and the three xylenes 
at low temperature. 

Frank Rffyes has been granted leave from the 
U S Qeologioal Survey for four months to do com- 
mercial nork in petroleum geology iii Canada 

Two senes of colloquia will be given at the Uni- 
versity of Wisconsin summer meeting of the Amer- 
ican Mathematical Society and the Maihematioal As- 
sociation of Amenca, held during the week of Sep- 
tember 5 Professor Anna Pell- Wheeler, of Bryn 
Mawr College, will lecture on ^The Theory of Quad- 
ratic Forms in Infinitely many Variables and Appli- 
cations.’’ Professor F. T Bell, of California Insti- 
tute of Technology, will lecture on '^Algebraic Arith- 
metic ” 

Louis A Fuxrtrs, distinguished as a naturalist and 
artist, lecturer at Cornell University, was killed in an 
automobile accident on August 21 Mr Fuertes was 
bom m Ithaca, New York, on February 7, 3874 

Professor Lionel Kkmoku Lenox, for thirty-five 
years a member of the faculty in chemistry at Stan- 
ford University, died on July 26, aged sixty-two years 

JOHK Henbt Retnolds, formerly dean of the 
faculty of technology of the Universitv of Manchester, 
died on July 17, at the age of eighty-five years 

C W Daniels, formerly director of the London 
School of Tropical Medicme, died on August, 6, aged 
sixty-flvc years 

Professor Alexander Baokhaus, formerly director 
of the Agricultural Institute of the University of 
Koingsbcrg, has died at the age of sixty-one years 

A NEW episcope has been installed at the Royal 
Society of Medicine, London, as part of the memorial 
to the late secretary, Sir John MacAlister, The in- 
strument has been constructed in Oennany by Carl 
ZeiHs, according to the specifications of the committee 
in charge of the memorial, on whose behalf the secre- 
tary of the society, Mr G R Edwards, accompanied 
by the operator, made a special jonrney to Jena and 
spent four days iii the Zeiss workshops oonfemng 
with experts of the firm, 

Meuobial Hospital, New York City, an institution 
for the study and treatment of cancer and allied dis- 


eases, has received $25,000, or $6,000 a year tot five 
years, from Lucius N. Littauer, of Oloversville, Y., 
to defray the cost of special research m chemo-ther- 
Apy 9 $6^000 from Mrs. S, M Gibbons, of New York, 
to finance the study of the ''gross clinical eases of 
cancer,” and $2,500 from Daniel Guggenheim, of New 
York, for special research on the effeots of radio- 
activity on certain parts of the body It will be re- 
membered that Memorial Hospital received recently 
for the enlargement of its work $60,000 a year for 
five years from Mr John D Rockefeller, Jr, and 
$250,000 for the purchase of radium from Mr Hark- 
noss 

The fourth International Congress of Theoretical 
and Applied Limnology will be held in Home this 
year, and a full program has been arranged covering 
tbe penod from September 18 to October 3 From 
Nature we learn that the congress will be divided into 
four sections, dealing with physics and chemistry, 
geology and hydrography, biology, and applied lim- 
nology, respectively The first week will be spent in 
Rome, during which time lectures and papers will be 
given and opportunity will be afforded for visiting the 
Limnolo^cal Exhibition, the Royal Central Labora- 
tory of Hydrobiology, the Royal Fish Breeding Estab- 
lishment and the Zoological Gardens lieceptions will 
also be given on the Capitol and at the Royal Italian 
Geographical Society Two days will be spent at 
Naples, where the visitors will be received at the 
soolc^ical station and at the university The congress 
will conclude with an ituierary to the Hydrobiological 
Stations on Lakes Garda, Como and Maggiore, while 
nights can be spent en route at Perugia, Verona and 
Milan The congress will end on Monday, October 3, 
'at Lake Maggiore. 

The Archtvto dt storta della aotenea, which was 
started m 1919 for the history of science under the 
editorship of Aldo Mieli, of Rome, is now being en- 
larged and issued as an international journal, m which 
articles appear in the Italian, English, French or Ger- 
man language Twenty-seven foreign editorial col- 
laborators have been chosen The two thus far rep- 
resenting the United States are Flonan Cajon, of the 
University of California, and Edgar F Smith, of tbe 
University of Pennsylvania. 

In the development of the Blandy Experunental 
Farm of the University of Virguua, whu^ was be- 
queathed to the universiiy by the late Graham F 
Blandy, the appointment has been recently announced 
of Dr Orland E. White, curator of plant breeding 
and economic plants at the Broddyn Botanic Garden, 
as professor of agricultural bioh^ and director of 
the farm. The Faperment Statton Seeord reports 
that five research fellowdups have been establudm^ 
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two of ^|000 each and three of $500 eaoh, to which 
grsdoateB from standard ooUegres who have majored 
in biology or agnenltare will be eligible. Appointees 
are expected to register in the gradnate department 
of the aniversity and take work leading toward a 
higher degree 

The U S Public flealtli Service has called atten- 
tion to the uimsual prevalence of poliomyelitis. Re- 
ports from eight states disclosed the presence of 192 
(OSes of this disease for the week ended August 6 
lncom]detf* reports from 34 other states showed only 
42 cases For the week ending August 6, California 
icftorted 56 cases, Connecticut, 11, Massachusetts, 10, 
Mis«H>uri, 15, New Jersey, 17, New Mexico, 9, Okla- 
homa, 3, Texas, 10 For the corresponding week of 
last year, 38 states reported only 66 cases 

The South African Minvng and Engineering Journal 
contains notice of the dis(*overy by H R Adam, of a 
new palladium mineral from the Twecfonteia work- 
ings, having the apparent formula Pd^Sb The min- 
eral eontains practically no platinum, and the aperry- 
hte PtAs^, found in the same locality, is free from 
jialladium These two minerals represent the only 
compounds of the two metals found in nature 

Richabd M Sutton, of the Norman Bridge l4ib- 
oratoiy of the California Institute of Technolog^S 
writes “At 8 40 on the evening of July 25, while 
ndiiig through the San Joaquin Valley near Merced, 
my attention was attracted by a brilliant meteor fall- 
ing toward the south As it approached the earth it 
suddenly broke into two pieces of nearly equal in- 
tensity, whose paths diverged at an angle of 30^ from 
each other After contuiuing their flight for about 
one second longer, they were both extinguished at ap- 
proximately the same time " 

Dk. T D A. CooKKBKUi wntes to Science as 
follows. “We reached Leningrad July 10 ou the 
itusBian steamer Sowt, having three days at Bremen 
on the way We had three days in Leningrad and 
saw the principal seientifle establishments The mu- 
seum of the Academy of Setenees is magnifleently full 
of important things, all excellently arranged. We 
found the entomological colleotiona very extensive and 
m very good order We saw the famons mammoth, 
with hair on it, dug out of the ice in Sibena, also the 
last meal from its stomach The academy eolleotions 
come quite safely through the revolution, thanks espe- 
cially to Professor Karpinsky The Botanic Garden 
1*4 very floe; we were shown everything by Professor 
Konuumll^ well known for his studies of the Asiatic 
flora. The great building and extensive operations of 
the geolo^eal committee astoiiished us. Here we aaw 
the dnok^bOled dinosaur found on the Ameer, very 


like Canadian forms. On the way here we had part 
of a day in Moscow, where we wore taken about by 
Professor D Itovoidcy, well known for his work on 
ammonites At Irkutsk we are comfortably placed 
m the guest-room of the Geologicid Committee We 
have already been to Ust Balei for fossil insects, and 
have made good collections of recent insects To- 
morrow we expect to go to Lake Bailkal We have 
seen a great deal of Professor W Bchcwiakoff of the 
university here His work on radiolana is, I pre- 
sume, much the best ever done on that group The 
university here, though only a few years old, is al- 
ready an important institution, and supports a re- 
search laboratory on Lake Bailkal We are the first 
Americans to see it m its developed condition, and to 
see Professor Schewiakoff*s very beautiful prepara- 
tions showing the anatomy of various animals Every 
one w^itbout exception has been very kind to us 
There is a general desire for more intercourse with 
America 

The American Ceramic Society is sponsormg a for- 
eign trip in 1928 The tour bus been built around 
European ceramic centers such as Stoke-on-Trent 
and the “Potteries” in England, Dellt iii Holland, 
Meissen m Germany, Prague in Czecho-Slovakia and 
Pans m France 

The annual inspection by the General Board of the 
Bntish National Physical Laboratory at Teddington 
took place on June 24 Over 1,000 visitors were con- 
ducted over the extensive buildings, and a keen in- 
terest was shown in the progress of the vanous 
departments where the staff were engaged carrying 
out their work of research and experiment The 
visitors were received by Sir Ernest Rutherford, 
president of the Royal Society and chairman of the 
board, Sir Richard Glaxebrook, obairman of the ex- 
ecutive committee, and Sir Joseph Petavel. In the 
aerodynamics department special attention was cen- 
tered on the Ciorva autogyro, which was described as 
a wingless aeroplane In the eugineenng department 
instruments for measuring and recording the vertical 
and horizontal disturbances of the ground due to 
traffic received much attention These instruments 
have been designed and constructed at the laboratory 
primarily for the measurement of ground distur- 
bances due to road and rail traffic Particularly inter- 
esting was a working model of a motor-car showing 
the action of the front and back brakes It revealed 
that the sudden application of the back brake m^e 
the vehicle swerve to one side or the oiiber, while the 
application of the front brake only made the ear skid 
straight on. Intezesting axpenments were also wit- 
nessed in the metallurgy and physics departments. 
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It is announced m Nature that the Bntish Secretaxy 
of State for the Colonies has appointed a eoxnmittee 
‘‘to formulate practical proposals for submission to 
the Colonial Gkivemments to g:ive effect to the resolu* 
tion for the Colonial Office Conference on the subject 
of Colonial Agricultural Scientific and Research 
Sennces ’’ These proposals are to “include a scheme, 
based on contnbutions to a common pool, for the 
creation of a Colonial Agricultural Scientific and 
Research Service available for the requirements of 
the whole Colonial Empire for the support of insti- 
tutions needed for that purpose, and for the increase 
of research and study facilities in connection with 
specialist services of the Colonies generally” The 
committee is thus constituted Lord Lovat, Parlia- 
mentary Under-Secretary of State for Dominion Af- 
fairs (chairman), Mr W. Ormsby-Gor^ Parliamen- 
tary Under-Secretary of State for the Colonies, 
Sir Graeme Thomson, Governor of Nigeria, Mr A. 8 
Jelf, Colonial Secretary, Jamaica, Mr 0 G R Wil- 
liams, Assistant Secretary, Colonial Office, Major 
R D Purse, Private Secretary (Appointments) to 
the Secretary of State for the Colonies, Sir J B 
Fanner, Dr A W Hill, Mr F L Engledow, and 
Dr A T Stanton, Chief Medical Adviser to the Secre- 
tary of State for the Colonies 

Thr Brtiuh Boyal Geographical Journal reports 
that the Italian National Committee for Geography 
baa decided to promote the creation of a fund for 
studies in Palestine, which will be devoted mainly to 
geograplucal reseaich, whereas the scope ot similar in- 
stitutions which have existed for many years in other 
countries has been mainly historical and archeologi- 
cal In accordance with this purpose, the first work 
to be undertaken by the Italian fund will be an expe- 
dition to chart the Dead Sea on a fairly large scale 
and to map the adjoining portion of the depression in 
which it lies and of the Jordan trough In addition 
to the hydrography and mapping a geological survey 
and vanous limnological researches will be earned 
out It IB also planned to establish a station on the 
Dead Sea shores for protracted observation of varia- 
tions m the sea-level and of the meteorological condi- 
tions of the basm 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Tks will oi Elbert 11 Gary, chairman of the board 
of the United States Steel Corporation, includes be- 
quests for scholarship funds of $50,000 each to Mo- 
Kendree College, the University of Pittsburgh, Lafay- 
ette College, Trinity College, Lincoln Mernonal Uni- 
versity, Syracuse University, Northwestern University 
and New York University, 


Thr campaign to raise $1,000,000 for the Medical 
School of Howard Umversity, Washington, has been 
brought to a successful conclusion Negroes con- 
tributed $160,259 to the campaign. A tablet bearing 
the names of fifty-one Negroes whose donations ranged 
from $1,000 to $10,000 will be placed in the new 
medical school buildmg 

At a meeting of the board of trustees of Ohio State 
University, on August 4, Dr John H J Upham, Co- 
lumbus, was appointed acting dean of the Ohio State 
University College of Medicine Dr Eugene F Mc- 
Campbell, who was formerly dean, retired on July 1 

Dr Albrrt Warren Stearns has been appointed 
dean of Tufts College Medical School, Boston, and 
will take up his new work on September 1, su(*eeeding 
Dr Stephen Rushmore 

Dr F M Baldwin, who for the past ten years has 
been in charge of phjaiology at Iowa State College at 
Ames, has resigned his professorship to take charge ot 
the department of physiology and become director of 
experimental marine biology m the University ol 
Sonthern California at Ijos Angeles 

M N Short, of the U S Geological Survey, bus 
been appointed lecturer in niming geology at Harvard 
Umversity during the absence of Professor Qraton on 
Ins sabbatical year 

Dr 0 H Elmkr, assistant plant pathologist at the 
Iowa Agricultural Experiment Station, has been ap- 
pointed to succeed Dr R P White as assistant pro- 
fessor of botany and assistant plant pathologist at 
the Kansas College and Experiment Station 

D S Masters, of Ohio State University, has been 
appointed instructor m chemistry and chemical engi- 
neering at Washington University, St Louis, Mo, 

Dr. J n Ashworth, of the University of Edin- 
burgh, has been transferred from the chair of zoology 
to the chair of natural history. 


DISCUSSION AND CORRESPONDENCE 

THE “WASHBOARD” OR “CORDUROY" 
EFFECT DUE TO TRAVEL OF AUTO- 
MOBILES OVER DIRT ROADS 

Thr writer returned recently from a somewhat ex- 
tended tnp by motor car in the Mojave desert, where 
much of the mileage was over unpaved roads. Of 
these, two types were noted, first, primitive desert 
road, which winds among sage and cactus over the 
long gently sloping alluvial washes characteristic of 
this desert, apparently following the trai) of the 
first wagon or automobile to mark the way, etid 
second, the worked dirt roads mainly travel^* 

The first particularly serving os faeden teir 
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rancbes lying some miles off the highway, conststs 
mostly of the two ruts of the wheels, usually sandy 
and gravelly, underlain by more compact, or solid 
material. In this type of unpaved road the ‘Vash- 
board’’ effect to be desonbed was not observed to a 
very appreciable extent It is surprising how rapidly 
automobiles can be driven on such roads by drivers 
accustomed to them, with the many turns, which m 
places are quite abrupt, and with the necessity of 
keeping in the ruts As much as a dfty-mile rate has 
been averaged on such a road, according to reliable 
information With the continued twisting of the 
road the driver must continually wat<*h details of 
the steenng, so as not to let the wheels cut into the 
Hand and gravel of the walls of the ruts The driver 
unaoenstomed to this tjpe of road tends to turn his 
steering-wheel too soon in approaching a turn, caus- 
ing departure from the ruts, whereas the trick is to 
b't the u heels ride the ruts clear to their turning, 
and to turn with them Of course much of the suc- 
cess of rapid driving under these conditions is in 
knowing from experience the details of the road, 
Kiioh as the curvature of each turn, its total angle, 
and where the straightor stretches are located that 
will permit speeding 

On the other type of dirt road, graded and occa- 
sionally dragged, the '‘washlioard” phenomenon was 
found frequently It may be familiar to drivers on 
dirt roads everywhere. A stretch of road well illus- 
trating it at intervals is that between Daggett and 
Needles on the much-traveled National Old Trails 
Highway (Santa Fd Route). The usual road surface 
on this stretch is a rather thin layer of loose sand 
and gravel, or small fragments of broken rock, lying 
on more compact material as base The phenomenon 
consists in the heaping up, by the tires of the auto- 
mobiles themselves, of this loose matenal into 
pnralld ridges, an inch or so in height, crossing the 
road at right angles, often with a slight sinuosity. 
The ndges have a quite uniform spacing of one 
and one half feet, very roughly, and are found in 
gioups of SIX or eight, or more A remaricable fact 
about them is that while as a group they appear to 
have grown in the direction of the road, as though 
they were the effect of sheets of water flowing along 
the road, their growth has been essentially across 
the road, and » the result of the passing of many 
machines in both directions. 

A leasonable explanation of the ^Vashboard” 
roads ("corduroy,'^ ttiey are sometimes called, from a 
similarity to the old time roads where logs were laid 
transversdy to make a safe passage for vdiides on 
soft ground) would seem to be as follows* Given, a 
aomewhat imd uniform layer of loose sand 

and gravel on a taxAy flat, hard sarfaee, and a local 


inequality, say a fair-sised rock, or a chuck-hole in 
the solid base, which imparts a sadden upward im- 
pulse to one or both of the front wheels of the first 
automobile to encounter it. Consider one of Hie front 
wheels as experiencing this bounoc. The physical 
quantities involved are (1) the elasticity both of the 
tire and of the spring, and (2) the inertia of the 
wheel system as distinct from that of the much 
heavier body The necessary conditions are thus 
present for vibrations If the automobile is supposed 
to be traveling at a speed of 35 or 40 miles per hour, 
the body of the car, on account of its far greater in- 
ertia, may be assumed to undergo at the time of the 
bounce a vertical displacement which is rdatively 
negligible With a given elasticity in the cystero 
the particular wheel mentioned will have a definite 
period of vertical vibration relative to the approxi- 
mately non-displaoed body Thus it will vibrate for 
an appreciable time after the initial shock, and each 
time it moves away from the body of the car it will 
squeeze out before and behind it on the road some of 
the loose matenal, and in this way leave a senes of 
equally spaced low ndges and shallow depressions 
It is conceivable that a sympathetic effect would at 
the same time be transmitted to tJhe other front wheel, 
which also would then tend to produce a similar 
effect on the loose matenal over which it passes 
There must follow similar action on the part of the 
rear wheels The question anses as to how the nat- 
ural frequency of the front wheels, with respect to 
the body of the car, compares with that of the rear 
wheels The two penods must be comparable, other- 
wise the rear wheels would tend to undo the work 
of the front ones, with the result that the well-defined 
washboard effect would not perpetuate itself 
An explanation offered by a dnver living in the 
desert, of the phenomenon, was that the whed, at 
the first 'bounce, because of lowered resistance be- 
tween tiro and road resulting from the diminished 
prossnre between them, actually ^'spins,” and m do- 
ing BO kicks some of the loose matenal backward, 
repeating this action a number of times as the 
bouncing, that is, the vibration, continues This ex- 
planation would require, at any rate after the group 
of ridges IB once established, that the diminished 
pressure occur when the wheel is nearest the more 
compact sub-surface of the road, if the ridges are 
to perpetuate themadves in positions approximatdy 
fixed, BO that the pressure should then greater on 
the ridge than in the depression This greater pres- 
sure on the loose matenal of the ndge would then 
be expected to show a tendency toward flattening it 
out, undoing the effect of the whed while "spinning’’ 
m the d^iresBton. However, if the whed dips 
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periodically at the depreeaioiiH but not at the ndgesi 
then fur a nouHtant speed of the car body forward 
over the road, and thus presumably of the axle alno 
(neglecting any vibration lengthwise of the road, of 
the wheels relative to the body) a constant rate of 
rotation of the wheels would he consistent with this 
explanation For in ascending and descending the 
ndges tlie periphery of the tire at the point of con- 
tact would be moving at an angle with the direction 
of the forward motion of the axle, and if there 
were no slipping anywhere, would have to be moving 
circumferentially around the axle at a rate greater 
than that necessary in the depressions But by the 
same argument there would be a tendency to spin on 
the peaks of the ndges also, which would tend to 
wear them down This explanation by slippage uses, 
to be sure, the natural rate of vibration of the wheels 
relative to the approximately stationary body of the 
automobile But on its face it does not appear so 
acceptable as that attributing the ndges entirely, or 
almost so, to the simple, penodio bumping of the 
road by the wheels, with negligible penodic slip 

The problem more generally, and in its simplest 
form, 18 that of a vibrating system of two masses, 
one much greater than the other, connected by an 
elastic spring, and affected by an elastic push cor- 
responding to that of the rubber tire, and by gravity 

As to the transverse growth of the ndges, whose 
individual identity as they he across the road, can 
be reoogmaed often over a length of ten or twelve 
feet, possibly more, suppose a second car, similar 
to the first, follows it and stnkes the first humps 
formed, which will be necessanly short transversdy 
to the road The chances are that the wheel of the 
second car will not strike the humps squarely if at 
all, but at one end of them or the other. But this 
is sufficient to give an initml bounce, and ijie result 
IB a slight lengthening, transverse to the road, of the 
initial humps It is rather remarkable that the two 
series of humps, one at either side of the first car 
to pass, should eventually ,ioin up into oontinuons 
ndges across the road, but this is the actual effect 
from the passing of many cars Perhaps this join- 
ing up IS the result mainly of a sympathetic action, 
mentioned almve, of the wheel on the opposite side 
of the machine 

Alternate grooves and ndges, roughly parallel, can 
be formed by water flowing across the road, but this 
type 16 likely to he obliquely rather than perpen- 
dicularly with respect to the road, and at any rate 
Will hardly be so uniformly spaced over a consider- 
able distance The opinion may be ventured that 
where ndges of the particular washboard type are 
found on solid road surface devoid of loose material, 
they were formed by the vibration process at 4 time 


when the ground, due probably to moisture, was in a 
more pliable condition 

The frequency of vibration of the wheels of a oar 
relative to a stationary body is a quantity much 
greater than the frequency of the heavier body rela- 
tive to stationary wheels Assuming one and one 
half feet as the approximately uniform interval be- 
tween the ndges of the ''washboard,” and further 
assuming 30 miles per hour as the speed of the "avn*- 
age” car, the average vibration rate of the wheels 
relative to the body of the car, comes out about 30 
vps (v-X The value of one and one half feel 
as the distance between ndges in a group makes 
the vibration rate about 2 per cent less than the 
speed of the automobile in miles per hour ) A cer- 
tain dnver, who has dnven much on these desert 
roads, menfionod 25 miles as an average value for all 
machines, which would give approximatc^ly 25 vps 
for an average value. 

The question might be raised whether the “aver- 
age” car, or a particular clasM of cars, heavy or 
light, IS in the mam responsible for the ndges Also, 
IS the vibration chiefly that of the balloon tires T 
Heavier cars with balloon tires w^ero observed to 
travel in the straight stretches at 40 miles and better 
Riders in the heavier machines traveling at the higher 
speeds are probably little disturbed by these cor- 
rugations on the road The bumping effect in a 
lighter car at a speed of 12 or 15 miles would be- 
come at times monotonous, to say the least A cer- 
tain other dnver living m the desert stated he found 
the bumping effect least at a speed of about 36 
miles This should vary with the type of automo- 
bile, but theoretically for each car there la one best 
speed for maximum comfort of riding, and that is 
the speed at which the wheels “resonate'' with the 
ndges 

The wnter has token no actual measurements on 
these ndges. Moreover, it would be interesting to 
check the vibration rates of automobile wheels in the 
laboratory, with the values calculated on the basis of 
the physical explanation offered. Such matters are 
properly subjocts for eonaidoration ui the fields of 
road and automobile engmoenng 

L. £. Doon 

Bkpaxtment or Pbtsios, 

UmVSBSITT OF Caupornu 
AT Lob Anoelks, Cauf 

THE REVERSIBLE MIXZNO OF SUBSTANCES 
IN THE CONDENSED STATE AT THE 
ABSOLUTS ZERO OF TEMPERATURE 
The ihennodynaimeiil resolta established in a 
vious paper^ and extended in a sabsequent pap^ 
t Bead at the Phlladdphia meeting of the Amerieaa 
Aesoeiatioiij Somxo^ Feb, 36. 
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were finther extended and applied m a paper read 
at the Washington meeting of the Physical Society 
An ontlme of a few of the more' important results 
may be of interest to the readers ot Scxxnce on ac- 
count of their beanngon physieo-chenuoal ezpenmeuts 
frequently performed m a laboratory, and involving 
quantities often made the subject of accurate deter- 
minations 

It is shown that the internal heat of mixmg h„„ 
or the increase m internal energj^ on mixing a num- 
ber of substances, is ssero, or 

h„ = 0 

at the absolute zero of temperature, if the substances 
and resultant mixture are under the pressures oi 
their vapors It is also shown that 


and 


dT* 


= 0 


where T denotes absolute temperature Hence if h„| 
can be expanded in powers of T by Tailor’s Theorem 


h„ = ar 

near the absolute zero of temperature, where a is 
a constant This result could be investigated experi- 
mentally without great difficulty It would involve 
measurements of the change in tempemture on mixing 
a number of substances near the absolute zero ot 
temperature, and a determmation ot the coricspond- 
mg specidc heats of the substances and the resultant 
mixture The quantities Ilg, and A are shown to 
possess similar properties, where Hm denotes the heat 
absorbed on reversibly mixing the substances and A 
the maximum work done dunng the process 

In the first paper on the subject it was shown that 
the controllable internal energy and entropy, which 
are functions of the controllable variables v and T, 
are zero for any substance or mixture in the con- 
densed state under their vapor pressures at the abso- 
lute zero of temperature If several substances are 
simultaneously considered another controllable opera- 
tion becomes possible, namely that of mixing some of 
them From the way the foregoing result was estab- 
lished it does not follow directly that there will be 
no change in internal energy or entropy on mixing 
the substances under their vapor pressures at the 
absolute zero of temperature It » now shown that 
no change takes place. With this result aa baais it 
18 farther ohown tiiat tiie well-known formulae 
AU»htt 

TAScAU-hAaha,^-A«Ha 

■Bead at tba New Tork meeting of the Physical So- 
ciety; 8 GXBK 09 , April 99. 


hold also if U and S represent the controllable in- 
ternal eneigy and entropy respectively Sinoe 
these quantities can be calculated from experimental 
data a method is afforded of testing the truth of the 
method of deduction of the vanous results obtamed, 
and also of testing the truth of the first and second 
law of thermodynamics on which all the results are 
fundamentally based 

li D Kleeuah 

SCHKNECTADY, N Y 

DOUBLE COVEY OF CALIFORNIA VALLEY 
QUAIL 

It IB common knowledge that the males of many 
species of birds assist in the protection and core of 
the young birds During the week of June 12-18, 
the followmg interestmg observations were made by 
Mr U A Holley, of Fillmore, Califoniia, on what 
was apparently a double covey of California Valley 
quail or partridge {Lophortyx eahfomteus valhcola 
(Ridgw )) In the early part of the week he flushed 
a large flock of quail in an orchard The covey con- 
sisted of twenty-three young quail of two distinct sizes 
and tuo adult males, one of which had a crippled log, 
but no adult females Approximately one half of the 
young quail were about one third grown, the rest 
were of uniform size but somewhat larger 

The following day the same covoy was seen again 
The crippled male was acting as sentinel while the 
other male was feeding with the young ones When 
the sentmel was approached the covey flew a short 
distance away. It was then noted that the crippled 
male had taken his place with the young on the 
ground and that the other male was acting as the sen- 
tmel from the fence post This some covey of two 
males, one a cripple, and the twenty-three young be- 
longing to two size groups were seen on four suc- 
cessive days m the same orchard Apparently the 
fmnales of the two adult pairs had been killed and 
the two males with their respective broods had joined 
forces This alliance had made it possible for the 
males to alternate as sentinels and warn the combined 
broods of any impending danger 

R M. Sexud 

ZOOXiOOIOAL DBrARTMSMT, 

OCOmZNTAL COLIiZaS, 

Los Anoelbs, Cauf 


SCIENTIFIC BOOKS 
Ifon not a Machme, By E. Bionaito London 
Kegan Paul, French, Tiubner & Co., 1926 77 pp 

Ih tills handy little volume Bignano disoassea in a 
brief but suggestive way the meehamstie and the 
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vitolistic interpretations of h£(v eepeoially of the 
life of man The subject matter is considered under 
mne heads, such as metabolism, adaptation, behavior, 
instincts, mentality, social relations, and the like 
The author concludes that in all nine aspects tlierc 
is an irreducible residuum that can not be explained 
away on mechanistic grounds This ir^ucible ele- 
ment, always present, is of a purposive character 
Havuig thus shown the insufficiency of the mecha- 
nistic interpretation, Rignano concludes that a vital- 
istic interpretation of life is the only one tenable 
To the reviewer this step seems to be a non sequitur^ 
for m addition to vitalism and mechanism there are 
other possible ways of considering life, witness that 
embodied in emergent evolution Thus the view of 
life from the standpoint of emergent evolution avoids 
the obvious limitations of the mechanistic conception 
and yet differs radically from vitahsiu It may be, 
therefore, a much more truthful interpretation of life 
than either vitalism or mechanism It is to be re- 
gretted that this aspect of the subject has not been 
discussed by Eignauo, whose book, however, affords 
good reading, suggestive and stimulating 

O H Parkeb 

Tracts de Geographte Phy$%qi$e par Ehmakuel de 
Murtonnb, professeur h la Sorbonne Tome troi- 
Bi^me Biographic (en collaboration avec A Cheva- 
lier ET L Cuenot) Un Vol in 8®, 404 pages, 94 
figures dans le texte, 24 photographies hors texte 
Librairie Armand Cohn, Pans 

The first edition of the “Traiti de Geographie Phy- 
sique’’ appeared twenty years ago and a second edi- 
tion later The author has remodeled his work, which 
has now been published in a third edition Volume 
111 devoted to biogeography completes the work, and 
in it there are 404 pages of text, instead of pages 
m the first edition, 94 figures in place of 62, and 25 
pages of bibliography instead of 10 pages The 
growing complexity of the subject, and the abundance 
of technical studies devoted to biogeography have been 
such as to necessitate the association of two other 
scientists MM Chevalier, director of the laboratory 
of colonial agronomy, and Cu^not, professor of zool- 
ogy in the Lniversity ot Nancy The volume la a 
single complete treatise on biogeography and is based 
on current and recently pursued research on the sub- 
ject A chapter is devoted to general principles, as 
common to botanical and zoological geography 
Five chapters are devoted to phytogeography One 
of them deals with the science of the soil, another 
to plant sociology, where are given in a detailed man- 
ner the most recent investigation of plant associations 


and their evolution. Another important dmpter eon- 
sidera the influenoe of man on vegetation with an 
essay on the clarification of the systems of culti- 
vation 

Three chapters deal with zoogeography and are 
filled with matters of great interest to zoologists, such 
as the origin of species and their adaptation to 
diverse surroundings For geographers, this book is 
a mine of information It ought to appeal to agri- 
culturists, economists, colonial experimenters and the 
public in general 

John W. Harbhbsrger 
University or Pennsylvania 


SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 

ACCURATELY TIMED INTERMITTENT 
LIGHTING 

In many types of biological work a dependable, 
home-made apparatus for providing accurately tuned 
alternate periods of light and darkness is desirable 
Commercial machmes arc generally so high priced as 
to be out of the question in small laboratories 

The apparatus here described, which has the advan- 
tage of cheapness, consists of a revolving drum on the 
surface of which are made contact and break surfaces 
A thermograph is readily adapted to this purpose, as 
illustrated m figure 1 The thermograph is insulated 
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at A by a cone of fiber paper, and at the point D by 
fiber board The lower end and the outer wall of the 
drum are brightened to make contact with B and 0 
Then a band of fiber paper F is held in place around 
the drum by two rubber bands R Seven triangular 
pieces are cut from this band of fiber paper as shown 
m figure 1, to allow the point B to make contact with 
the drum When this pomt comes in contact with the 
drum, the magnetic switch, No 2829653Z2 Omierai 
Electnc, M doses the power circuit P, and the lights 
are on As the point B runs onto the fiber paper 
breaking the control circuit the magnet » demag- 
netized, and the lights are turned off. 
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By simply raising or lowering the point B, by 
means of the adjustable support E, a long or short 
tllununation period may be obtained The drum is 
adjusted to the particular time of day requiring illu- 
minationi and the clock wound onee each week 



/y 2. 

If illumination is required for any length of time 
dunng two or more different periods ot the da>, the 
band of fiber paper is out accordingly Figure 2 rep- 
resents the type of band ior any length period ot 
niorumg and evening illummation 

Dean A Pack 

SuoAK Plant Intehtioatiokb, 

Bureau of Pi«ant Industry, 

U S Department of Aoricultukl, 

Salt I«ake City, Utah 

CENTRIFUGING FILTERABLE VIRUSES 

From tune to time there have appeared experi- 
mental reports in which attempts to concentrate filter- 
able viruses by the centnfugal method have been de- 
scribed Particles of such small size are incapable of 
any great \elocity of sedimentation even when acted 
upon by centnfugal force In a general sense, the 
same is true of bacteria 

By Stokers law, the velocity v of a sphere of 
radius r and of density d falling under gravitational 
acceleration g in a liquid of density b and viscosity 
n IB 

9n 

Substituting for g, gravitational acceleration, the 
centrifugal acceleration — 

ai*B=4«*RP* 

where o is angular acceleration, R is the radius of 
curvature (from the center of the centrifuge to the 
particle), and P is the angular velocity, or revolutions 
per second, we have. 

This, then, 48 the general equation 

Let us now solve for y in a general problem We 
assume a virus particle 6 x osn. in radius (Ola 
diameter), spherical, of density 1.1^ Let it be sua- 

31 Investigation of a number of references on the 
density of bacteria gives various flgurea A density of 
1 1 is eonsidored a fair average. 


pended in a liquid of density 10 and located 20 
cm from the center of the centrifuge Let the vis- 
cosity be 001 (water at 20** C ) and the speed be 
3,600 r pm (P = 60) Then 

_ 8jt*(5 X 10-*y X 20 X (K)*(L1 - 1 0) 

9X001 

= 158 X 10 * cm /sec or 0 57 cm /hr 
This velocity certainly not great, since under the 
conditions stated some 8 8 bourn of centrifuging would 
be necessary to carry a particle 5 cm And if analysis 
is made of the values used m this [iroblem it will be 
seen that they are taken to give v a probable maxi- 
mum value The viscosity in practice is ordinarily 
greater than that of water, and the radius of the 
particle is almost unquestionably less than 6x10-* 
cm Ordinarily centrifuge methods applied to filter- 
able viruses are from the standpoint of physical laws 
of questionable value 

The surtace-volume relationship in the illustration 
problem is such that a 1 cc s olume would have to be 
contained in a fllan less than a micron thick and over 
half a meter square to give relatively the surface ex- 
posure, considering both sides of the film. Or a centi- 
meter cube w ith its 6 cm ^ surface would have to have 
a density about 1/100 that of air to give the same sur- 
face-mass relationship as pertains to the minute par- 
ticle described 

Thanks are due to Mr W W Sleator of the lab- 
oratory of physics of the University of Michigan for 
checking and correcting this problem 

M 8 Mabshall, 
Eesearch Bactenologtat 

MirmoAN Department of Health 

PERSIMMON SEEDS FOR CLASS USB 

Am examination of the seeds of the oommon per- 
simmon, Dtospyron vtrgtniana, convinced the wnter 
that they should make excellent class matenal for 
embryological studies as well as for studies of the 
structures of a thick-walled endosperm The com- 
paratively large, straight embryo is easily removed 
from the endosperm and its parts are easily seen 
Younger stages should make good microscopic prepa- 
rations for embryological work, provided that the 
difficulties encountered in cutting the testa and endo- 
sperm are not too great Carbohydrate is apparently 
stored in the thick cell walls of the endosperm in 
the form of cellulose or hemi-cellulose, and this being 
the case, the germinating seeds should be a good 
source of cytaae-like enzymes. 

During the past season the wnter sent a supply 
of persmunon seeds to Dr £ M Gilbert, of the de- 
partment of botany of the University of Wisconsin, 
who wntes that they have been used successfully m 
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flovmd elasBes for embryologieal work and for studies 
of tbe thiok-walled endospem Dr Gilbert further 
states that the walls of the endosperm have proved 
to be unusually good material for the study of the 
plaamodesmus 

V H Young 

Depabtment or Plant Patholoot, 

Univebbity or Abkansas 


SPECIAL ARTICLES 

THE OCCURRENCE OF THE PLATINUM 
METALS 

Recently I have had the opportunity of studying 
the results of some forty analyses of the Canyon 
Diablo meteontSi both of the iron and of the so- 
called shale-bolls The latter ^appear to be merely 
the oxidised iron, as some of them still have an 
unoxidised iron core The analyses were made by 
at least eight different analysts, including Dr J. W 
Mallet, H H Alexander, A H Phillips, G H. 
Clevenger and myself, and included the content in 
platinum, indium and in some cases palladium 

There have been but two references in literature to 
the occurrence of platinum in meteontes ^ Trottarelh 
reported palladium in the Collescipoli stone, and J 
M[ Davidson found the Coahuila iron to contain 39 
parts per million of platinum and 2 44 parts indium 
In the Toluca meteorite sufficient platinum was found 
to give a precipitate of potassium chloroplatinate, 
which from its color probably contained indium No 
quantitative estimation was made 

The Canyon Diablo analj^es, weighted according 
to my best judgment, average as follows 

Platinum II 2 parts per million 

Indium 6 8 parts per million 

Palladium _ 21 parts per milltpn 

The ratio of platinum to iron in the shale-balls 
corresponds closely to that in the unoxidized meteor- 
ite, the ratio of indium to iron is lower and that of 
palladium to iron somewhat higher. 

The average amount of nickel found in all the 
analvses, not weighted, is 6 44 per cent Clarke gives 
the average nickel for 318 meteorites as 8 52 per cent , 
and in the Ovifak iron 2 05 per cent 

It may be considered pnibable that platinum, and 
doubtless all the platinum metals, would be found in 
all meteontes if analyses were made with this end in 
view, though the estimation of three or four tenths 
of an ounce of platinum and indium to the ton of 
meteonc iron is no simple task It may be noted 

1 Trottarelh Gagz oKim Hal 20 (1890), 611, David- 
son. Amer J 8ei (4), 7 (1890), 4, 


that in dissolving the iron in either sulfane or in 
hydroehlono acid, some of the platinum and indium 
will go into solution, and this doubtless accounts for 
the varying results on the Canyon Diablo iron where 
such a method has been used. 

Attention has been called by many observers to 
the association of the metals of the eighth group in 
nature In 1891 Daubr€e and Meunier noted the 
occurrence of metallic iron containing traces of 
platinum in the gold washings of Berasovsk in the 
Ural, and also that many meteontes resembled rocks 
with which platinum is generally associated m nature. 

It may be worth while to attempt a rough ap- 
proximation of the relative amount of the metals of 
the eighth group, assuming that the iron of the in- 
tenor of the earth oontains the same proportion of 
the platinum metals as the Canyon Diablo meteorite 

For this we can use the calculation of F. W Clarke 
for the earth as a whole 


Iron 

67 2 

per cent 

Nickel 

. . 40 

per cent 

Cobalt 

277 per cent 

Average cobalt in 318 meteontes 

059 per cent 

Clarke gives the analyses of 8 native platinums 
and 3 iridosmiums, and Kemp gives 42 analyses of 
native platinum and 12 of indosmium From these 
we denve the following weighted averages 


Native platinum 

Iridosnuum 

Platinum 

89 88 

48 

Indium 

4 88 

. . 60 87 

OsDuum 

192 

33 53 

Rhodium 

2 47 

8 59 

Palladium » 

83 - 

. Trace 

Ruthenium „ 

.011 

2 05 


Recent figures* give the composition of Russian 
crude platinum as platinum, 83 per cent , indium, 
2 per cent , palladium, 0 5 per cent , rhodium, 0 fi 
per cent , iron, etc , 13 9 per cent It is doubtful if 
these figures can be relied on as general 

An approximation of the amount of indosmium 
compared with platinum can be made from the 
amount produced over a long penod of years. The 
presttit proportion (1926) of 9 per oent as mnob 
indoBmium as platinum u obviously too large, owing 
to the stimulation of production by the abnormally 
high pnee of indium, while the eariier* produotian 
of 1 per cent to 3 per cent, is as obviously low, 
from the slight market demand for indosmium and 
the metals obtained from it We may fairly assume 
5 per oent as about the proper proportioii of izi- 
dosmium to platmnm. On this ba^, our figures for 

9A/r. JCinfon Rag. jr. 88 (1927), 228. 
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the native amounte of the platinum metals in nature, 
oonsidenng platinum as 100, (KM), become. 


Platinum 

100,000 

Iridium » ... 

8,793 

Osmium . . 

4,046 

Bhodinm 

8,947 

Palladium . 

924 

Ruthenium „ ...... 

236 


Using the estimate of these metals m the Canyon 
Diablo meteonte, and combining it with darkens 
estimate of the relative amounts of iron, nickel and 
cobalt, we arrive at the following figures for the 
amount of the metals of the eighth group in the earth, 
considering iron as 1,000,QP0,000 
Calculating from pltainum m the Canyon Diablo 
meteorite 


Iron 

1,000,000,000 

Nickel 

60,524,000 

Cobalt 

4,122,000 

Platinum 

12,043 

Iridium 

1,055 1 

Osmium 

488 5 

Rhodium 

343 6 

Palladium 

106 8 

Ruthenium 

28 3 


If the calculations are based on the tndium reported 
in the Canyon Diablo meteonte, the figures become 


Iron 

1,000,000,000 

Nickel 

. . 59,524,000 

(Dobalt 

4,122,000 

Platinum 

70,926 

Indium 

6,236 6 

Osmium 

2,808 0 

Rhodium 

2,094 7 

Palladium 

. . 056 8 

Ruthenium 

167 9 


but owing to the difScuIty of determining indium 
accurately, it is doubtful if these figures can be con- 
sidered reliable. 

If calculation ^wera made from South Afncan 
indosmium, the osmium figures would be larger, as 
this indosmium apparently runs much above the 
average in osmium; on the other hand, osmium 
analyses are apt to be low, owing to volatiliaation. 
The palladium is lower than would be anticipated; 
m the Sudbury ores the palladium runs much higher 
m proportion to the platinum. The ruthenium la 
unexpectedly low, but is probably approximately 
correct. 

Jas Lewis Hows 
WasKumioiMr ako Ls« UNivxBsrrr, 

IdBXXNOSOM, VttOlKU 


THE ENCY8TMBNT OP PARAMOECXUM IN 
THE RECTA OF FROGS 

So far as I know P<mtmoertwm has not been defl- 
nitdy shown to encyst in nature nor in laboratory 
cultures In fact, most of the investigators who have 
worked wuth this organism state that they have never 
seen it encyst and are of the opinion that it does 
not possess the ability to do so. Hence the following 
observations, though incomplete, seem worthy of 
record. 

Two to three cc of nch, milky-white cultures of 
Paramocetum (species not determined) were injected 
(by attaching a short catheter to a syringe) into the 
recta of frogs, with the result that encystment oc- 
curred in about two per cent of the frogs injected 
In all, encystment has been observed m three frogs 
When it was first observed, two hours had elapsed 
since the paramoecia were introduced into the rectum. 
When a portion of the rectal contents was examined a 
fair number of individuals were observed in what 
later seemed to be the beginning of encystment, 
although at first they were very nearly overlooked 
for Opaltna More careful observations, however, 
disclosed a very thin membmne-Iike substance snx^ 
rounding them By continued observations it was 
finally possible to observe six individuals regain their 
normal Paramoecium shape, appearance and activity 
by freeing themselves of the peculiar substance en- 
closing them It was really not possible until the 
ozgranisms had freed themselves of the membranes to 
determine whether I was oliserving Faramoecwmf 
some undescnbed parasitic cihate of frogs, or Opaltna 
in an abnormal condition, because they presented a 
very unusual appearance due to the fact that they 
were folded and rounded so as to occupy about half 
their normal space Others, however, were not able 
to free themselves and, after an hour or two, became 
more and more rounded and definitely enclosed withm 
what, by this time, could be called a definite mem- 
brane— perhaps a cyst membrane * 

In another frog which was examined five and a 
half hours after injection per rectum only encysted 
panimoeeia were present. These were placed m three 
depression slides, four organisms on one slide and 
several on each of the others, and kept in a moist 
chamber and observed several times daily No change 
was noticed for the first three days, but on the fourth 
day tome of the cysts were undergoing fission, and 
on the fifth day two organisms were seen within a 
single oyst. A fairly heavy cyst wall was clearly 
visible. On the fifth day some paramoecia exoysted. 
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When a considerable amount of tap- water Was added, 
it was noticed that very soon the movement, which 
had been quite slow, was gradually increased and 
in three instances was observed to bnng about ez- 
cyatation after two hours As the movement of the 
oiganism became more rapid the cyst wall became 
thinner and thinner until the organism was finally 
able to free itself and swim away Shortly before 
the organism 'a as free, it could be seen pushing 
against the cyst wall which by this time had become 
a very thin membrane which would bulge out as the 
organism pushed against it from within Several of 
the cysts produced m this experiment were observed 
for eight days when they were accidently lost due to 
evaporation of the water containing them None of 
the encysted paramoecia were ever observed to lose 
movement entirely, although movement in some was 
very feeble indeed 

In another instance paramoecia were injected into 
the recta of fl\e frogs After four and a half hours 
the frogs were examined, four contained a few free 
and fairly active paramoecia and no cysts, and one 
contained cysts with thick heavy wails and no free 
paramoecia 

In many instances the paramoecia were all dead 
within three to four hours after injection into the 
frog’s rectum A very high percentage were killed and 
disuitograted (digested perhaps) within one to two 
hours, or before encvstment was ever observed to occur 

All attempts to bring about encystment in removed 
recta, m removed rectal contents, in the recta of 
killed frogs, and in the stomach and intestines failed 

We may have in these meager observations an 
inkling as to the ori^iil of parasitism, during the 
protection afforded by encystment a free-living organ- 
ism may gradually become acclimatized or adapted 
to its new and unfavorable environment and finally 
become a parasite It would perhaps be a worth 
while undertaking to place in the alimentary tract and 
in the tissues of animals the cysts and free forms 
some of the well known free-living ciliates which 
form cysts readily m nature and in culture After 
thousands of failures it might be possible to And an 
organism that could excyst and then maintain itself 
on the intestinal bacterial flora 

L R Clkvklath) 

NATURAL AND EXPERIMENTAL INGESTION 
OF PARAMOECIUM BY COCKROACHES 

Ahout thirty cockroacheti were collected in the 
basement of a department store in Baltimore between 
eight and nine in the morning They were placed in 
a drj^ bottle, and earned to the laboratory where 
Beveral were dissected about two hours later and their 
stomach and rectal contents examined microscopically. 


Three of those examined had Paramoeemm in their 
stomachs No attempt was made to determine the 
species of Paramoeatm, but the observation was 
venfled by three individuals in the laboratory who 
were familiar with this well-known organism The 
usual parasitic protozoa were seen m the rectal con- 
tents, but Paramoectum was only observed in the 
stomach The remaining cockroaches (17 in all) 
were left to be examined later to see if Paramoectum 
remained present and if it reached the rectum These 
were all opened up and observed between three and 
four in the afternoon, seven to eight hours after they 
were collected, and no living paramoecia were present 
m any of them, but the remains of paramoecia were 
clearly visible in the stomach contents of two in- 
dividuals 

In order to determine bow long Paramoeentm 
would live in cockroaches, approximatdy two hun- 
dred individuals were collected and were starved m 
dry petn dishes from one to ten days before being 
fed a nch, milky-ichite culture of Paramoectum^ con- 
taining hundreds of individuals per drop In most 
of the experiments the cockroaches were starved four 
or five days because it was somewhat difficult to get 
them to ingest paramoecia after one to two days^ 
starvation Each cockroach was placed in a petn 
dish and was observed until it ingested from one to 
three drops of the culture, the tune was noted, and 
then the cockroach was removed from the petn dish 
with forceps, swabbed off with cotton, and placed in 
another petn dish with blotting paper in the bottom 
A hundred and fifteen observations were earned out 
in this manner The cockroaches were dissected at 
intervals from five minutes to three days after having 
been observed to feed on Paramoectum The con- 
tents of their alimentary tracts were examined micro- 
seopieally, with the result that few, if any, of the 
paramoecia were killed dunng the first two hours 
after ingestion and that all were killed by the end 
of five hours except in a single instance where three 
actively motile paramoecia were found in the stomach 
cont^ts SIX hours after ingestion When the stom- 
ach contents were examined three and four hours 
after the ingestion of paramoecia, mostly broken up 
or disintegrating organisms were observed together 
with three or four normally active individuals This, 
then, makes it highly probable that the cockroaches 
m which Paramoectum naturally occurred had fed on 
water oontaimng a fair numb^ of these organisms 
shortly before they were collected and brought to the 
laboratory— -perhaps a rather unusual occurrence. 

L. R CLBVSL&Kn 

DXFABTaUBNT Or TBOFlCAlf MxmOIKlIt, 

Habvasi) TJnxvxBsm MmoAn Bohoc»i, 

Bostok, Mass. 
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THE OUTSTANDING PROBLEMS OP 
RELATIVITY" 

It was in January^ 1914, that Einstein^ made his 
great departure from the Newtonian doctrine of 
gravitation by abandoning the idea that the gravita- 
tional potential is scalar The thirteen eventful years 
which have passed smee then have seen the rapid 
development of the new theory, which is called gen- 
eral relativity, and the confirmation by astronomers 
and astrophysicists of its predictions regarding the 
bending of light rays by the sun and the displacement 
of spectral hues At the same tune a number of new 
problems have arisen m connection with it, and per- 
haps the time has now come to review the whole situa- 
tion and to indicate where there is need for further 
investigation 

Speaking from this chair I may perhaps be per- 
mitted to recall that my first expenenco of the British 
Association was as one of the secretaries of Section A 
nearly thirty years ago , and that my secretarial duties 
brought me the privilege of an introduction to the 
distinguished mathematical phymcist, Professor O F 
FitzGerald, of Dublin, who w'as a regular and prom- 
inent member of the section until bis death ui 1901, 
FitzGerald had long held an opinion which he ex- 
pressed in 1894 in the words “Gravity is probably due 
to a change of structure of the othei, produced by the 
presence of matter Perhaps this is the best de- 
scription of Emstem’s theory that can be given in a 
single sentence in the language of the older physics: 
at any rate it mdicates the three salient principles, 
firstly, that gravity is not a force acting at a distance, 
but an effect due to the modification of space (or, as 
FitzGerald would say, of the ether) in the immediate 
neighborhood of the body acted on, secondly, that thia 
modification is propagated from point to x>omt of 
space, being ultimately connected in a definite way 
with the presence of material bodies, and thirdly, that 
the modification is not neoessanly of a scalar char- 
acter The mention of the ether would be cntioized 
by many people to-day as something out of date and 
explicable only by the ciroumstanoe that FitzGerald 
was wnting thirty-three years ago, but even this cnti- 
cism will not be universal , for Wiechert and his fol- 

1 Address before Section A-^Mathematieal and Fhys- 
leal Beienees — the British Association for the Advance- 
ment of Bo&suee, Leeds, 1927 

•Zoite. A Math. «. Phys. 63 (1914), p 215, 

• IHtsGmld’s Scientific Writings, p. 318, 
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lowers lutve actually eombined the old ether theory 
with ideas resembling Einstmn's by the hypothesui 
tbat gravitational potential is an expression of what 
we may call the specific inductive capacity and per- 
meability of the ether, these quahties being affected 
by the presence of gravitating bodies. Assuming that 
matter is electrical in its nature, it is inferred that 
matter will be attracted to places of greater dielectric 
constant It seems possible that something of this 
sort was what FitzGerald bad in mmd 
Let us now consider some of the consequences of 
Einstein’s theory One of the first of them is that 
when a planet moves round a central attracting body 
m a nearly circular orbit, the penhebon of the orbit 
advances by (approximately) m each revolu- 

tion, where v is the planet’s velocity and c is the 
velocity of light This gives for the motion of the 
penhebon of Mercury almost exactly the amount (42^^ 
per century) which is found from observation An- 
other consequence is that light-rays which pass near 
a massive body are defiected, the bending at the son’s 
limb being 1" 75 Tbis was confirmed observationally 
by the British expeditions to the ecbpse of May, 1919, 
and still more deeisivel} by the lack Observatory ex- 
pedition to the Australian ecbpse of September, 1922 
the lack observers found for the shift 1’’ 72 0^ 11, 

which differs from Einstein’s predicted value by much 
less than its estimated probable error. Yet another 
result of general relativity is that, by the principle 
of equivalence, bght which reaches us from a place 
of different gravitational potential (such os the sun) 
must exhibit a kind of Doppler effect This ^^gravita- 
tional shift of the solar spectral Imes” is now gen- 
erally admitted to bh confirmed by compansons of 
wave-lengths at the center of the sun’s disc with wave- 
lengths from the arc tn vacuo, and in 1925 the effect 
was observed, on a much larger scale, by W. S Adams 
m the spectrum of the companion of Sinus 
Besides the effects which have been venfied observa- 
bonally there are many consequences of Emsiem’s 
theory which are of mterest as opening up new fields 
or presenting new interrelations of phenomena m 
astronomy and physics For instance, there is a oon- 
tnbution to the precession of the equinoxes which, un- 
like ordinary precession, does not depend on the 
oblateness of the earth Again, the bending of the 
rays of light near a gravitating body, whidi has been 
observed in the case of the sun and the companion of 
Sinus, may, theoretically at any rate, be so pro- 
nounced that the ray is permanently captured by the 
attracting body, and descnbes forever a track round 
and round it, which approaches spirally and asymp- 
totically to a cirele whose center is at the center of 
gravitation Yet another deduction » that an elec- 
trified body, or a single electron, which is at rest in 


a varying gravitatioiial fiAld, must emit radiation. 
Lttdeed, now that a daflmte oonneotion has been aet up 
betwemi electnoity and gravitation, the whole of 
electromagnetic tiieory must be rewntten. 

As a further illustration of the (os yet) unexplored 
possibilities of the new physics, let us consider the 
well-known equations for the potential of Newtonian 
gravitation, namely Laplace’s equation 

6*7 6*V 4*V _ 

" 6aj* 6y* 6s* 

in space where there is no matter, and Poisson’s 
equation 

6 *V 6*V 6«V 

m space where matter of density q is present In 
general relativity, when the field is statical, these are 
replaced by an equation 

where A^y is the Beltrami’s second differential pa- 
rameter for the form cis* s dXi which specifies 
the line-element in the three-dimensional space, 

IS the energy-tensor, and N is the velocity of light at 
the pomt This equation reduces to Laplace’s equa- 
tion in one extreme case (when no matter or energy 
18 present at the pomt) and to Poisson’s equation in 
another extreme case (when the energy is entirdy 
m the form of ordinary matter), but it offers an 
mfinite variety of possibilities mtennediate between 
the two, m which energy is present but not in the 
form of ordinary matter. It is possible that this 
equation, which evidently suggests an approach to 
the new wave-mechanics, may play as important a 
part in the xmerophysios and astrophysios of the 
future as the equations of Laplace and Poisson have 
played in the ordinary physics of the past 

Let us take another consequence of the new theory. 
Consider the field due to a single gravitatmg partide. 
Take any plane through the particle, and m this plane 
draw the family of concentric eiroles, whose center » 
at the particle The length of the eiroumferenee ^f 
these oroles will, of course, diminish as we take mrdm 
nearer to the center and at one place wa shall have 
a circle whose mrcnmfeienoe u of length 

4«PM/o* 

where is the Newtonian constant of attraction, If is 
the mass of the particle m grams, and c is tibe velodty 
of light in empty space. When we arrive at tbu mrde 
we find that the element pf length diteoied radkiHy 
towards the center it infimtet^t is to say, the apaes 
within the mrole is impenetacatde. Every gi^avitleilng 
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partide has a mg-fenee aronud it, ^within which no 
other body ean approach. 

It will be notioed that m all that I have said I have 
used the ordinary language of three-dimenaional phys- 
ical space, and have avoided mention of that foui- 
dimensional world of space-tune which looms so 
largely in moat expositions of relativity The reason 
18 that 1 have been speaking only of phenomena be- 
longing to the statical class, t c., those for which the 
held does not vary with the tune and for such phe- 
nomena, as Levi-Civita showed in a fhmons paper on 
the Retidtcontt d$% L%nce% of 1917, the fonr-dunensional 
'problem can be reduced to a three-dimensional one of 
the same kind as physicists have been accustomed to 
deal with It may be consoling to those who distrust 
their own powers of doing research in four dimensions 
to know that m general relativity there are enough 
important unsolved problems of the statical type, for 
which capacity in three dimensions is sufficient to 
keep all the investigators of the world busy for at 
least another generation 

It IS interesting to see how these new three-dimen- 
sional problems differ from those of the older physics 
Takmg as an example a small particle moving m a 
statical field in general relativity, we find that the 
motion is determined by Lagrangian differential 
eqpmtionB 


df / tZr 


(r = l, 2, 3) 


just as in the olassioal dynamics but L is not now a 
simple difference of terms of the ^^kmetic energy^’ 
and ^^tential energy*' types It shows the sound 
instmct of the creators of ^e old dynamics that they 
almost always studied the equations without making 
the assumption that L consists of terms of kuietic 
and potential type and thus their discoveries remain 
perfectly valid in the dynamics of general relativity 
The fundamental researches of Einstein and Hil- 
bert, with the discovery of the field equations of gravi- 
tation, were publiahed in 1015 At that time German 
smentifle journals did not roach this country regularly, 
and Bnhsh phyueists and mathematieians were mostly 
occupied in one way or another with duties arising 
out of the great war; so that comparatively little 
notice was taken of the new theory on this side of the 
North Sea during the first year or two of its existence, 
and indeed it was not until the end of the war that 
most of ns had any opportunity of studying it. In 
Germany, however, it was quickly realised that general 
relativity was one of the most profound and far-reach- 
ing oontnbutions that had ever been made to science. 
Its successful prediction of new phenomena of a most 
luiexpeeted kind was an event of the first importance, 
but stiU mere significant was its complete subversion 


of the foundations of phymes and reconstruction of 
the whole subject on a new hams. From tune im- 
memorial the physicist and the pure mathematician 
had worked on a certain agreement as to the shares 
whidi they wore respectively to take in the study of 
nature. The mathematician was to come first and 
analyze the properties of space and time, building up 
the primary science of geometry, then, when the stage 
had thus been prepared, the physicist was to come 
along with the dramatis personse — matenal bodies, 
magnets, electric charges, light and so forth— ^d 
the play was to begin But in Einstein’s revolution- 
ary conception, the characters created the stage as 
they walked about on it geometry was no longer 
antecedent to physics, but indissolubly fused with it 
into a single discipline The properties of space, m 
general relativity, depend on the matenal bodies that 
are present , Euclidean geometry is deposed from its 
old position of pnonty and from acceptance as a 
valid representation of space , indeed its whole spint 
IS declared to be alien to that of modern physics, for 
it attempts to set up relations between points which 
are at a finite distance apart, and thus is essenbally 
an action-at-a-disiauce theory, and m the new world 
no direct relations exist at all except between elements 
that are contiguouB to each other 
The scheme of general relativity, as put forward by 
Einstein in 1915, met with some onttctsiu as regards 
the unsatisfactory position occupied in it by electrical 
phenomena. While gravitation was completely fused 
with metric, so that the notion of a mechanical force 
on ponderable bodies due to gravitation attraction was 
completely abolished, the notion of a mechanical force 
acting on electrified or magnetized bodies placed in an 
eleetnc or magnetic field still persisted as m the old 
physics This seemed to be an imperfection, and it 
was felt tliat sooner or later everything, including 
electromagnetism, would be reinterpreted and rep- 
resented in some way as consequences of the pure 
geometry of space and time In 1918 Weyl proposed 
to effect this by rebuilding geometry once more on a 
new foundation, which we must now examine 
Weyl fixed attention in the first place on the ^'light- 
cone, ” or aggregate of directions issuing from a world- 
point P| in which light-signals can go out from it 
The light-cone separates those world-points which can 
be affected by happenings at P, from those points 
whose happemngs can affect P, it, so to speak, sepa- 
rotes past from future, and therefore lies at the bras 
of physics Now the light-eone is represented by the 
equation dk* = 0, where ds is the element of proper 
tune, and Weyl argued that this equation, rather than 
the quantity ds* itself, must be taken as the starting- 
point of the subject, m other words, it is the rotiof 
of the ten coefficients in ds*, and not the actual 
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Values of these eoeffieientSi vrhieh are to be takan aa 
determined by our most fundamental physical expen- 
enoes. Following up this pnnciple, he devised a geom- 
etry more general than the Riemannian geometry 
which had been adopted by Einstein instead of being 
specified^ like the Riemannian geometry, b> a single 
quadratic differential form 

Zgv^pflXq 

PA 

it IS specified by a quadratic differential form 

P ff 

and a linear differential form SVpdXp together The 

coefficients gpQ of the quadratic form can be inter- 
preted, as in Einstein’s theory, as the potentials of 
gravitation, while the four coefficients <pp of the linear 
form can be interpreted as the scalar-potential and 
the three components of the vector-potential in Max- 
well’s electromagnetic theory Thus Weyl succeeded 
in exhibiting both gravitation and electricity aa effects 
of the metric of the world 

The enlargement of geometrical ideas thus achieved 
was soon followed by still wider extensions of the 
same character, due to Eddington, Sehouten, Wirt- 
inger and others Prom the point of view of the 
geometer, they constituted striking and valuable ad- 
vances in his subject, and they seemed to offer an 
attractive prospect to the physicist ot combining the 
whole ot our knowledge of the materiel universe into 
a single unified theory The working out of the vari- 
ous possible alternative schemes for identifying these 
more general geometries with physics has been the 
chief occupation of ^ relativists during the last mne 
years Many ingenious proposals and adaptations 
have been published, and more than one author has 
triumphantly announced that at last the problem has 
been solved But I do not think that uny of the 
theories can be regarded as satisfactory, and within 
the last year or two a note of doubt has been percep- 
tible, were we after all on the right track? At last 
Einstein himself^ has made up his mind and renounced 
the whole movement The present position, then, is 
that the years 1918-1926 have been spent chiefly in 
researches which, while they have contributed gr^tly 
to the progress of geometrj, have been on altogether 
wrong lines so far as physics is concerned, and we 
have now to go back to the pre-1918 position and 
make a fresh start, with the deflmte conviction that 
the geometry of space-time is Riemannian 

Qrantmg then this fundamental understanding, we 
have now to inquire into the axiomatics of the theory 
This part of the subject has received less attention in 

*Math Ann, 97 (1926), p 99 


onr eountry than elsewhere, perhaps because of the 
more or less accidental cireuxnstance that the most 
prominent and distinguished exponents of r^tivity 
m England happened to be men whose work lay in the 
field of physics and astronomy rather than in mathe- 
matics, and who were not specially interested m ques- 
tions of logic and rigor It is, however, evidently o1 
the highest importance that we should know exactly 
what assumptions must be made in order to deduce 
our equations, especially since the subject ih still in a 
rather fluid condition, and there is a possibility oi 
effecting some substantial improvement in it by a par- 
tial reconstruction of the foundations 

What we want to do, then, is to set forth the axio- 
matics of general relativity in the same form as we 
have been accustomed to give to the axiomatics of an> 
other kind ot geometry — tliat is, to enunciate the 
primitive or undefined concepts, then the definitions, 
the axioms, and the existence-theorems, and lastly the 
deductions* In the course of the work we must prove 
that the axioms are compatible with each other, and 
that DO one of them is superfluous 
The usual way of introducing relativity is to talk 
about meaaunng-rods and clocks. This is, I think, a 
very natural and proper way of introducing the doc- 
tnne known as “special relativity,” which grew out 
of FiteOerald’s hypothesis oi the contraction of mov- 
ing bodies, and was first clearly stated by Poincaxe in 
1904, and further developed by Einstein in 1906 Bnt 
general relativity, which came ten years later, is a 
very different theory In general relativity there are 
no such things as rigid bodies — that is, bodies for 
which the mutual distance of every pair of particles 
remains unaltered when the body moves in the gravi- 
tational field. That being so, it seems desirable to 
avoid everything akin to a rigid body— such, for ex- 
ample, as measuring-rods or clocks — when we are la>- 
ing down the axioms of the subject The axioms 
should obviously deal only with the simplest conatita- 
ents of the universe Now if one of my clocks or 
watches goes wrong, 1 don’t venture to try and mend 
it myself, but take it to a professional clockmaker, 
and even he is not always wholly successful, which 
seems to mo to indicate that a clock is not one of the 
simplest constituents of the universe. Some of the 
expounders of relativity have recognized the existeiuUi 
of this difficulty, and have tried to turn it by giving 
up the ordinary material clock with its dabozate 
mechanism, and putting forward in its place what 
they call an atomic clock; by which they mean a sin- 
gle atom in a gas, emitting light of definite frequency* 
Unfortunately the atom is apparently quite as oom- 
pUcated m its working aa a material clock, perhaps 
more so, and is less understood, and the atatetpent 
that the frequency is the same under all eonditioiiSi 
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whatever le happening to the atom, ib (whether tme 
or not) a highly complex assumption which could 
facarcely be used in an axiomatic treatment of the sub- 
ject until it has been dissected into a considerable 
number of elementary axioms, some of them perhaps 
of a disputable character 

Tt seems to me that we should abandon measunng- 
rods and accurate clocks altogetheri and begin with 
something more primitive Let us then take any sys- 
tem of reference for events — n network of points to 
each of which three numbers are assigned — ^which can 
serve as spatial coordinates, and a number indicating 
the succession of events at each point to serve as a 
temporal cxKirdinate Let us now refer to this coordi- 
nate system, the paths which are traced by infinitesi- 
mal particles moving freely in the gravitational field 
Then it is one of the fundamental assurapiions of the 
theory that these paths are the geodesics belonging to 
a Lcrtam quadratic differentia! form 

^9pq^pl^^q 

9 Q 

Tlic truth or falsity of this assumption may, in theory 
nt any rate, be tested by observation, since if the paths 
are geodesics they must satisfy certain purely geo- 
metrical conditionb, and whether they do or not is a 
question to be settled by experience 

Granting for the jiresent that the jiaths do satisfy 
these conditions, let us inquire if a knowledge of tifie 
paths or geodesics is sufficient to enable us to deter- 
mine the quadratic form The answer to this is in 
the negative, os may easily be seen if we consider for 
n moment the non-Euchdean geometry defined by a 
Onyley-Klein metric m three-dimensional space In 
llie Cayley-Klein geometry the geodesics are the 
straight lines of the space, but a knowledge of this 
tact is not sufficient to determine the metric, since the 
absolute may be any arbitrary quadne surface 

In order to determine the quadratic form in gen- 
eral relativity we must then be furnished with some 
information besides the knowledge of the paths of 
material particles It is sufficient, as Levi-Cmta has 
remarked, tliat we should be given the null geodesics, 
t c , the geodesics along which the quadratic form van- 
whes In the Cayley-Klein geometry these are the 
tangents to the absolute, in general relativity they 
arc simply the tracks of rays of light 

So from our knowledge of the paths of material 
particles and the tracks of rays of light we can con- 
'^ruet the quadratic form 

and then we are ready for the next great axiom, 
namely, Einstein’s principle of eovanaiiee, that ^Hfac 
lows of nature must be represented by equations 
which are covarianttve for the quadratic form 


9M 

with respect to all point-transformations of coordi-* 
nates.” 

The theory is now fairly launched and I need not 
describe its axiomatic development further The 
point I wish specially to make is that in the above 
treatment there has been no mention either of length 
or of tune neither measunng-rod nor clock has been 
introduced in any way We have left open the ques- 
tion whether the quadratic form does or does not rep- 
resent anything which can be given directly by mea- 
sunng^rods and clocks For my own part 1 incline 
to think that the notions of length of material bodies, 
and time of clocks, are really rather complex notions 
which do not normally occur in the early chapters of 
axiomatic physics The results of the ether-dnft 
experiments of D C Miller at Mount Wilson m 1925, 
if confirmed, would seem to indicate that the geometry 
which is based on rigid measnnng-rods is actually 
diHerent from the geometry which is baaed on geo- 
desics 4ind light-rays 

The actual laws of nature are most naturally de- 
rived, it seems to me, from the ^Minimum Principle 
enunciated in 1015 by Hilbert, that “all physical hap- 
penings (gravitational, electrical, etc ) in the Universe 
are determined by a scalar world-function ]| being, in 
fact, such as to annul the variation of the integral 

This principle is the grand tulimuation of the move- 
ment begun 2,000 years ago by Hero ol Alexandna 
with his discovery that reflected light meets the mirror 
at a point such that the total path between the source 
of light and the eye is the shortest possible In the 
seventeenth century Hero’s theorem was generalized 
by Fermat into his “Principle of Least Time” that 
“Nature always acts by the shortest course,” which 
suffices for the solution of all problems in geometrical 
optics A hundred years later this was further ex- 
tended by Maupcrtuis, Euler and Lagrange into a 
general principle of “Least Action” of dynamical sys- 
tems, and in 1534 Hamilton formulated his famous 
principle which was found to be capable of reducing 
all the known laws of nature — gravitational, dynami- 
cal and electrical — ^to a representation as minimum- 
problems. 

Hilbert’s minimum principle in general relativity is 
a direct application of Hamilton’s principle, m which 
the contribution made by gravitation is the integral 
of the Biemann scalar eurvature Thus gravitation 
acts so as to make the total amount of the curvature 
of apaoe-time a minimum or as we may say, gravttch 
t%an 9 %mply represents a continual effort of the um- 
verse to etrmghten ttaelf out This is general relativ- 
ity m a single sentence 
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I have already explained that the curvature of 
apace^time at any point at any instant depends on 
the physical events that axe taking place there >n 
statical systems, where we can consider space of three 
dimensions separately from time, the mean curvature 
(t.s, the sum of the three principal curvatures) of 
the space at any point is proportional to the energy- 
density at the point Since, then, the curvature of 
apace is wholly governed by physical phenomena, the 
suggestion presents itself that the metric of space- 
time may be determined wholly by the masses and 
energy present in the universe, so that space-time can 
not exist at all except m so far as it is due to the 
existence of matter This doctnne, which is suhstan- 
tially due to Mach, was adopted in 1917 by Einstein, 
and has led to some interesting developments. The 
point at issue may be illustrated by the following con- 
crete problem if all matter were annihilated except 
one particle which is to be used as a test-body, would 
this particle have inertia or notf The view of Mach 
and Einstein is that it would not; and in support of 
this view it may be urged that, according to the deduc- 
tions of general relativity, the inertia of a body is 
increased when it is in the neighborhood of other large 
masses; it seems needless, therefore, to postulate other 
sources of inertia, and simplest to suppose that all 
inertia is due to the presence of other masses. When 
we confront this hypothesis with the facts of observa* 
tion, however, it seems clear that the masses of whose 
existence we know— the solar systems, stars, and 
nebulm— are insufficient to confer on terrestrial bodies 
tiie inertia which they actually possess, and therefore 
if Mach's principle were adopted, it would be neces- 
sary to postulate the existence of enormous quantities 
of matter in the universe which have not been detected 
by astronomical observation, and which are called into 
being simply in order to account for inertia in other 
bodies This is, after all, no better than regarding 
some part of inertia as intrinsic 
Under the influence of Mach’s doctnne, Einstein 
made an important modification of the field-equations 
of gravitation He now objected to his original equa- 
tions of 3915 on the ground that they possessed a 
solution even when the universe was supposed void of 
matter, and he added a terra — the ^'cosmological 
term” as it is called— with the idea of making such 
a solution impossible After a time it was found that 
the now term did not do what it had been intended 
to do, for the modified field-equations still possessed 
a solution— the celebrated “De Sitter World” — even 
when no matter was present, but the De Sitter world 
was found to be so excellent an addition to the theory 
that it was adopted permanently, and with it of course 
the cosmological term in the field-equations, so that 
this term has been retained for exa^y the opposite 
reason to that for which it was onginaJly introduced. 


The "De Sitter World” u simply the oniveiie as it 
weald be if all minor irregularities were smoothed 
out just as wh4a we say that tiie earth is a spheroid, 
we mean that the earth would be a spheroid if all 
mountains were leveled and valleys filled up: In the 
case of the De Sitter universe the leveling is a more 
formidable operation, smee wo have to smooth out tiie 
earth, the sun, and all the heavenly bodies, and reduce 
the world to a complete uniformity. But after all, 
only a very small fraction of the cosmos is occupied 
by material^ bodies; and it is interesting to inquire 
what space-time as a whole is like when we simply 
ignore them 

The answer is, as we riionld expect, that it u a 
manifold of constant curvature This means that it 
ia isotropic (t s , the Riemann curvature is the same 
for all orientations at the same point), and » also 
homogeneous. As a matter of fact, there is a well- 
known theorem that any manifold which is isotropic 
in thu sense is necessarily also homogeneous, so that 
the two properties are connected A manifold of con- 
stant curvature is a projective manifold, « e , ordinary 
projective geometry is valid in it when we regard 
geodesics as straight bnes, and it is possible to move 
about in it any system of points, discrete or continu- 
ous, ngidly, , so that the mutual distanees are un- 
altered 

The simplest example of a manifold of constant 
curvature is the surface of a sphere in ordinary three- 
dimensional Euclidean space, and the eaaiest way of 
constructing a model of the De Sitter world is to 
take a pseudo-Euclidean manifold of five dimensions 
in which the line-element is specified by the equation 

- =s dll?* + dy* + dr* - du* + do* 

and in this manifold to consider the four-dunensional 
pseudosphere whose equation is 

+ y* + s* - a» + 0* s= E*. 

The pseudosphencal world thus defined has a constant 
Rienutniuan measure of curvature 

The De Sitter world may be regarded from a 
riightly different standpoint as having a Cayley-Klein 
metric, governed by an absolute whose equation in 
four-dimensional homogeneous coordinates is 

where u is time Hyperplanes which do not intmect 
tiie absolute are spatial, so spatial measurements are 
elliptic, t e., the three-dunenaional world of apace has 
the same kind of geometry as the surface of a sphere, 
diflenng from it only in being three-dimensiiHial in- 
stead of two-dimensional In such a geometry there 
is a natural unit of length, namely, the length of the 
eisiplete straight line, just as on the surfaae of ft 
spbera there is a natn^ unit of lenglh, nainOly, the 
lengtt of a complete great rirde. 
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We «i6 tlioff brought to the qneition of the dimen- 
sums of the tituTene. what is ^ length of the com- 
plete etmigbt linci the ctrenit of all epacef The 
answer must be famished by ostrophysical observa- 
tions, interpreted by a proposition which belongs to 
the theory of De Sitter’s woiid, namely, that the lines 
of the spectmm of a very distant star should be sys- 
tematically displaced, tbe amount of displacement is 
proportional to the ratio of the distance of the star 
from the observer to the constant radius of curvature 
B of the universe In attempting to obtain the value 
of R from this formula we meet with many difficul- 
ties the effect is entangled with the ordinary Doppler 
effect due to the radial velocity of tbe star, it could 
in any case only be of appreciable magnitude with 
the most distant objects; and there is the most serious 
difference of opinion among astronomers as to what 
the distance of these objects really is Within the 
last twelve months tbe distance of the spiral nebnla 
M 33 Tnanguh has been estimated by Dr Hubble, of 
the Mount Wilson Observatory, at 857, 0(K) light-years, 
and by Dr Pemne, the director of the Cordoba 
Observatory, at only 30,000 light-years, and there is 
a similar uncertainty of many thousands per cent in 
r^ard to all other very remote objects Under these 
circumstances we hesitate to assign a definite length 
for the radius of curvature of the universe; but it is 
millions of light-years, though probably not greater 
than about a hundred millions. The curvature of 
space at any particular place due to the general curva- 
ture of the umverae is therefore quite small compared 
to the curvature which may be imposed on it locally 
by the presence of energy By a strong magnetic field 
we can produce a curvature with a radius of only 100 
light-years, and of course in the presence of matter 
the curvature is far stronger still So the universe is 
like the earth, on which tbe local curvature of hills 
and valleys is far greater than the general curvature 
of the terrestrial globe 

In concluding these remaiiu I ought perhaps to 
apologise for having said nothing about Ihe relation 
of general relativity to the new wave-mechanics. My 
excuse must be that, at the request of tbe secretary 
of the British Association, this address was sent to 
the printer many we^ before tbe meeting; and the 
wave-meebamcB is developing so rapidly that, as one 
eminent worker has declared, anything pnnted » 
ipso facto out of date. 

E. T. Whittakbr 


CHARLES FULLER BAKER-^ SKETCH 

GeaseiBS Fuiub Baxbb, scientist, oolleotor and 
pioneer, is dead— •conquered on the vary eve of the 
release whidh his indomitable wfil bad long promised 
a harassed body. The doctors soareriy said whether it 


was malignant malana or amoebic dysentery or tnber- 
ouloiSia to which he sncoumbed at last 
Five or six years ago, when I knew him as well as 
most men ever came to know him, Baker was living m 
a bamboo “bahai” on the ontidarts of the dank little 
village of Los Bafios, forty miles south of Mamlab 
There, in his two rooms among the tops of palm 
trees, with the stench of his neighbors’ pigs and cara- 
baos floating op through the cracks m his floor, he 
made additions to his superb collections of insects and 
fungi, and ^’thanked the Lord daily” for the ships 
which bronght him letters from scores of unseen, un- 
known friends who had come to know and revere his 
solitary work as a scientist. 

Though he was then only a little over fifty years, 
fever and a hundred tropic diseases had wasted his 
body and parched his akm, so that he looked more 
than seventy— very white of hair and mtense of eye 
Baker lived apart from the faculty of the College of 
Agriculture of which he was dean Between him and 
most of us was an intangible though not nnfnendly 
something which kept bun from knowing the men 
intimately Perhaps he found some compensation m 
the pioneer conditions, which, under earlier Wisconsin 
skies, had stirred tbe blood of his father, living there 
among the natives, cared for only by a Japanese ser- 
vant and bis wif^ cooling his water in a swinging 
earthen jar and writing his innumerable letters 
At any rate, few persons knew when intense pain 
made agony of his nights, or whether despair ever 
killed the stoic courage in his eyes Once, when I 
learned he was suffering from one of his recurrent 
attacks, I climbed the ladder-stairs of his shack and 
entered the gloom of his large single room. He was 
l2ring on a narrow rattan couch, very wizened, vary 
pale, and yet very fierce m the still, dark heat. 

^^Buenos Dios, senor,” he greeted me gaily, without 
moving I urged him to let us care for him, but it 
was obvious that that day at least he could not be 
moved. 

The next noon he sent a note 
”Tou are placing before me a fine temptation to be 
sick. Ton probably don’t know that you are also 
tempting me to go back on one of my most cherished 
principles, not to give up, or to resign myself to con- 
ditions until the Angel Qebnel blows his bom.” 

After a week be was up once more, riding behind 
the gray nag along the biasing three miles of road to 
the college, and greeting natives and Amencans alike 
with his sweeping, family mooku^ fnendliness 
Baker virtually baUt the Philippine College of 
Agriculture He fought for the appropriations which 
k«pt it going; he sought eagerly for a faculty fixed by 
a kindred veal to bis own, for using the tropics as a 
great laboratory in which to enrich human knowledge. 
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A work fraught ab tntUo with disappointment t A 
quest implicit with futility! Baker found few men 
BO free of ambition for personal glory, so urged by 
passionate scientific curiosity, that they would suffer 
his eiale unmindful of lonelmess, disease, perilous 
tnps, neither seeking nor expecting gratitude, wealth 
or even academic recognition 
Next to the college he oiganused, to which come 
native lads from evexy part of tlie islands (Baker 
could capture their imaginations and stir their hopes 
as no other member of the faculty could, or bothered 
to do), Baker was interested chiefiy in his entomologi- 
cal and mycological collections 
He had a surpassing knowledge of insects and fungi 
and he showered the laboratories of collectors in the 
Orient and Europe with his specimens His own ool- 
leciions he gave in part to the College of Agriculture 
ol the University of the Philippines, to the University 
of Hawaii and to the Smithsonian Institute in Weali- 
ington, J) C 

Impressive monuments though they are to his in- 
trepid, tireless spirit, the generations whose knowledge 
and whose living will be richer because of them, can 
scarcely glean from them a sense of the heroism of 
this rare and daring personality 
Yet Baker was not coldly impersonal In strange 
contradiction to his own stoicism, he was generous and 
sympathetic with people whose difficulties were not a 
fraction so severe as his own 
Once he gave up a long-chenshed plan for a tnp to 
another more remote part of the islands, because a 
native boy who was dying of tuberculosis had neither 
money nor friends to care for him Baker took the 
money he had put aside for the tnp and sent the lad 
to the mountains For his own part, he stayed in his 
shack and classified his treasured insects 
In his death, science has lost a worker whose invalu- 
able contributions were all too obscured by his indiffer- 
ence to public recognition, and a host of scattered 
admirers must be reminded of his countless kindnesses 

Colin G Welles 

Milwaukee, Wisconsin 

SCIENTIFIC EVENTS 

INTERNATIONAL ELECTRICAL 
CONGRESSES 

The Electncol Division of the Bureau of Standards 
has announced that it is represented at two inter- 
national clectncal conferences to be held in Italy this 
month The Intoniaiional Eleetroteuhmoal Commis- 
sion meeting will be attended by the Assistant Chief 
of the Electrical Division, Dr J Franklin Meyer, and 
Dr J H Dellinger. Dr Meyer will ,also attend the 
meeting of the International Commission on lUumi- 
notion. 


The sessions of the Electrote^dmical Commissum, the 
Bureau announced orally, were held at Bellogio on 
Lake Como from September 5 to September 13, with 
a special tnp to Como on September 11, when the 
centenary of the death of Volta was commemorated 
in conjunction with the International Congress of 
Physics. After the technical sessions at Bellagto, the 
delegates to the meeting made a 10-day tour to 
venous power plants and industnal establishments m 
Italy, ending at Rome, where a final meeting was 
held for formed acceptance of the results of the Com- 
mission meetings 

According to the preliminary program which has 
just been issued for the meeting, the Commission 
dealt with the standardization of electncal mar 
ehmery and related problems, such as pnme movers 
(steam engines and water turbines) During the meet- 
ings at Bellagio, consideration was given to speci- 
fications for such pnme movers for switches, measur- 
ing instruments, insulating oils, lamp bases and hold- 
ers, traction motors and radio electron tubes There 
was also a discussion of the methods of rating the 
power of electncal machinery, of rating nvers in con- 
nection with water-power development, and of an 
international technical vocabulary covering the fkld 
of work of the Commission 

In addition to the government repreaentativos men- 
tioned, the sessions were attended by prominent 
engineers and executives, includmg representatives of 
the General Electric Company, the Westmghouiie 
Electric A Manufacturing Company, the Edison Elec- 
tric Hlominating of Boston, the New York Edison 
Company, the Electncal Testing Laboratones and a 
number of universities 

The InU^mational Commission on lUumination, 
which met at Bollagio from August 31 to September 3, 
included national committees ui Great Bntam, France, 
Italy, Germany, Belgium, Swatzerland and Japan^ in 
addition to the United States. Its work included the 
unification of practice in making photometnc tests, 
the establishment of standard teduucal vocabulones, 
and in general the furtherance of good practice in 
lighting in the several countnes. 

The Bellagio meeting considered several technical 
problems— a primary standard of light, standard 
methods of comparing lights of different colors and 
the investigation of glare Other matters deahng 
more directly with practice indudo proposed specifi- 
cations for dcctnc lamps, for street lighting and fdr 
the regulation of automobile headlights There was 
also some general diseussion of the teaching of tiw 
scienoe and art of illumination and of the aetivities 
of lamp manufacturers in Europe and m America 
looking toward the improvement of illumuuitiQn. 

In accordance with the actum taken at the last 
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plenary seBsion of the comnuMuon held in Geneva in 
1924, it IE planned that a full aoseion of the com* 
mission will be held in the United States next year. 

THE FIELD MUSEUM PALEONTOLOGICAL 
EXPEDITION IN SOUTH AMERICA 

PBOrssaoa Elueb S Riogs, loader of the Second 
Field Museum — Captain Marshall Field Paleontolog- 
ical Expedition of 1926-1927 to Argentina — states in 
ft report recently received that the expedition dnisfaed 
its first year’s %ork about May 1 and returned to 
Buenos Airos The itinerary of the year included 
seven months eolliH'ting in the Province of Catamarca 
and a somewhat shorter period of similar work m the 
Province of Buenos Aiies 

The object of this expedition was to make collections 
of fossil mammal H from the Pliocene and the Plcis- 
iocene formations of Ai^cntina, and so to supplement 
the work of the First* Expedition of 1923-24, which 
was directed toward the earlier Deseado and Santa 
Cruxean formations 

The expedition, like the first, was conducted under 
Hie leadership of Professor Riggs, associate curator oi 
paleontology of the museum, and its personnel in- 
cluded Robert G Thome, of the museum staff, X)r 
Hudolph Stahlcckcr, of Tiibuigt*n, Germany, as col- 
lects and stratigrajiher, and local help employed in 
the regions worked 

The first base of operation was established at An- 
dalgala, Catamarca From there the party proceeded 
by pack-train across the Sierra Aoonquija to the Val- 
ley of Santa Mana, in the vicinity of the pueblo San 
Jose There camp was established and field ojierations 
begun in May, 1926 In this mild climate, at an alti- 
tude of 6,000 feet, it was possible to carry on the work 
of collecting throughout the winter months 

On the eastern side of the Valley of Santa Maria 
and abutting the foot of the Sierra Aconquija was 
encountered the senes of sedimentary rock-strata 
which has been designated as Catamarcense and re- 
ferred to the Araucanian Penod (Pliocene) The 
entire senes of clays and sandstones here exposed has 
a thickness of about 6,000 feet It is highly inclined 
and complicated by local folding A part of this 
senes has been known to be fossil-bearing since 1802, 
when fossil mammals were discovered there by an ex- 
pedition of the La Plata Museum, under the direction 
of Professor Adolfo Methfessel Collections made by 
these gentlemen and by later Argentine collectors have 
been studied by Ameghino and others. They form an 
important part of the recorded Pliocene mammals of 
South Amenea. 

The better-known localities of Entre Rios, Bio Yapis 
and of Teopnnea were gone over by the Field Museum 


collectors with gratifying success Specimens of 
glyptodonta and of invertebrate fossils wero discov- 
ered m the lowermost strata of the senes Careful 
sections were made of the entire formation and records 
kept of the faunas of the several honsons Seardi 
for fossils was then extended over some sixty miles of 
these exposures in the Santa Maria Valley Few fos- 
sils were found outside the localities explored by the 
Argentme collectors 

Convinced that Araucanian deposits recorded from 
widely separated districts of Catamarca belonged to 
the same penod as that of the Santa Maria Valley, 
and acting upon apparently reliable mfonnation de- 
nved from local sources, the party pushed southward 
and westward into the Department of Helen In the 
vicinity of Puerto Corral Qncmada was found the 
formation Catamarcense exposed in a magnificent 
senes, having a thickness of 7,000 feet A fossil fauna 
similar to that known from the Santa Maria Valley 
was also recognized This fauna was further supple- 
mented m the upper scries by more modem types of 
glyptodonts, armadillos and macrauchemds, which m- 
dieated a nearer appniach to Pleistocene time Among 
this strictly indigenous South American fauna there 
were recognized no immigrants of North American or 
European tjpo 

At Puerto Corral Quemada a new base of opera- 
tions was established Tliroe months of intensive col- 
lecting, with accompanying stratigraphic studies and 
reiords, brought together a wealth of fossil mammals 
The collection from the two loealiiies, while mcladmg 
only a few mountable skeletons, is rich in skulls and 
in spcMumens of the dermal armaments of glyptodonts 
and armadillos Other groups represented by fine 
specitncnH are the ty^mthcrcs, the protypotheres, the 
toxodonts, the macrauchemds, the gravigrade sloths, 
the marsupial carnivores, rodents of great variety, 
several large birds, a single great tortoise and a ba- 
trochian The number totals 188 specimens, repre- 
senting more than thirty known genera 

At the close of this collecting, the expedition was 
visited in the field by a delegation from the Aigentine 
Museums of Buenos Aires, who lemently and cour- 
teously applied the Argentine law of embargo on the 
exportation of such c*ol1eetions 

With the approach of the rainy season in Cata- 
maroa, the party proceeded to the southern coast of 
the Province of Buenos Aires in quest of the great 
Pleistocene mammals of the pampean formations. 
This field, long known to be nch in fossil mammals, 
was found to offer but limited exposures available as 
collecting grounds Moreover, the coast-hne and the 
banks of a small number of rivers which have cut 
through the fertile wheat-belt of Argentina are sys- 



scimcx 


[Vou LXVl, Ko im 


temfttieally gone over year after year by oollectora 
from Uie Argentine museumB* 

Sneh a field could not be expected to yield a nch 
oolleetion The Field Museum Expedition was re- 
Vrarded, however, by finding some good articulated 
skeletons of the great ground sloths, Scehdodon, Glos- 
Bothenum and Megatherium, as well as jieas complete 
specimens of the great saber-tooth tiger, Snulodon, and 
the South American Mastodon All of these specimens 
of well-known animals were permitted to be exported 
to North America 

The expedition at latest reports was continuing the 
search for Pleistocene mammals in other fields 

THE BARTOL FOUNDATION 
De. W P. G Swann returned on September 1 from 
a summer in England and France to take up his 
new work as director of the Bartol Foundation 
Eight research fellows will work m the foundation’s 
laboratories, at ]27 North 18th Street, Philadelphia, 
where it will be boused for the coming year, pending 
completion of the building now to be built for its use 
on the Swartbmore campus, as was announced re- 
cently by Dr W. C L. Eghn, president, and Dr* 
Howard McClenuhan, secretary, of the foundation. 

Dr. Swann announced the plan of inviting dis- 
tinguished physicists, men of achievement in research 
and of mtemational standing, to visit the founda- 
tion for a month at a time-~Hnot for the more giving 
of a lecture, but to spend weeks m the laboratories, 
in conference with the staff regarding their investiga- 
tions and regarding the unsolved problems, in general, 
of physics and of physical chemistry 
There are but few places in the world where re- 
search on the fundamental problems of physics, as 
distinguished from research regarding applications of 
scientific discovery, are going on under such condi- 
tions of undisturbed freedom for unmtenUpted in- 
vestigation as prevail at the Bartol Foundation 
Most closely akin are the Koyal Institution, in 
London, the physical institutes at some of the great 
German universities, the Institute of Physics at the 
University of Leiden, in the Netherlands and the 
laboratory of Dr Niels Bohr in Copenhagen 
The research fellows now at work at the foundation 
are Dr Henry A Barton, trained at Harvard and 
recently a fellow of the National Research Council, 
Dr Arthur Bramley, from Princeton University, Dr 
E 0 Fnvold, from the University of Oslo, Norway; 
Dr Thomas Hope Johnson, recently a Sterling fellow 
at Yale University, Dr Wayne B Nottingham, from 
Princeton University, Dr Cassimiro del Bosano, 
formerly a Sterling fellow at Yale University, Dr. 
L. R Maxwell, a guest at the foundation as holder 
of a research fellowship of the National Research 


Council, and Dr Mildnd Allen, who worked in 
physicB at Yale University under Dr Swann and 
now 18 a guest investigator. Andrew Longacre has 
also come from Yale University as a research 
assmtant 

THE NEW BUREAU OP CHEMISTRY AND 
I SOILS 

Da. Henrv Q Kkiqht, dean of the college of 
agncnlture and director of the experiment station 
of the Univei^ty of West Virginia, has been ap- 
pointed chief of the new Bureau of Chemistry and 
Soils of the United States Department of Agriculture 
by Secretary W M Jardine Dr Knight is a man 
of broad training m chemistry, soils and agronomy, 
and of extensive experience in directing research in 
these fields He will assume his new duties about 
October 1 

The new Bureau of Chemistry and Soils which Dr 
Knight is to direct combines three important research 
fields in the department — chemistry, soils and fixed 
nitrogen — formerly represented by the old Bureau of 
Chemistry, the Bureau of Sods and the Fixed 
Nitrogen Research Laboratory. The new bureau was 
provided for by the last Congress at the request of 
Secretary Jardine, and took form at the beginning of 
the present fiscal year on July 1 

While each of these three groups maintains its 
identity in the new organization, they will lie asso- 
ciated in such a way as to facilitate the fullest co- 
operation and coordination of the research work. 
The fields covered are closely related and vitally im- 
portant to agricultural development 

The research work in chemistry and ebemieal tech- 
nology embraces fifteen divisions, taking in the re- 
search units of tbe old Bureau of Chemistry This 
work m chemistry wiU be headed by Dr C A 
Browne, who has ^en chief of the former Bureau of 
Chemistry, assisted by Dr. W. W Skinner, who was 
assistant chief. Dr Browne will also act as asso- 
ciate chief of the new bureau, but will, at his own 
request, devote his major energies to research work m 
chemistry. 

Dr. F G Cottrell, who has been head of the flxed- 
mtrogen and fertiWr research group of divisions^ 
continues as head of this work in the new bureau 

Dr. A G. McCall, formerly professor in geology 
and soils of the University of Maryland and also 
formerly connected with the old Bureau of Boils of 
the United States Department of Agriculture, was 
recently appointed head of the soils work of the new 
Bureau of Chemistry and Soils. He was eiceoutive 
secretary of the First Intemationd Congress of 
Sdenoe, which was held m Wadiington, D, C., in 
June, 
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J>r. Kmght therefore becomes the head of an oz;g:an- 
leation which has u charge of its subdivisions men 
of the highest standing who are recognised leaders 
in their special scientiflc fields. With highly trained 
speciahstB throughout the new bureau it promises to 
bo a very effective agency in promoting the welfare 
of agnculture 

Dr. Knight was bom at Bennington, Eans, July 
21, 1878. Ho received the degree of bachelor of arts 
from the University of Washington in 1902, and the 
degree of master of arts from the same institution 
m 1904 He was a fellow at the University of 
Chicago m 1903, and received the degree of doctor 
of philosophy from the University of Ilimois in 1907 
He was assistant chemist m the University of Wash- 
ington in 1903-04, professor of chemistry and state 
chemist of Washington 1904-1910, and director of 
the Washington Agricultural Experiment Station 
1910-18 He served as dean of the college of agn- 
eultnre and director of the expenment station of the 
University of Oklahoma 1918-20. He was honorary 
iellow at Cornell University in 1921-22 In 1922 be 
was appointed to the positions m West Virginia which 
he now resigns to accept the appointment in the 
Department of Agriculture 

Dr Knight has taken active part in promoting re- 
search through the Amencau Association of Agricul- 
tural Colleges and Expenment Stations (now the 
Association of Land Grant Colleges) , he was a mem- 
ber of the executive committee of that association for 
several years. He is a follow of the Amencan Insti- 
tute of Chemists, 'and a member of the Amencan 
Chemical Society, the Amencan Association for the 
Advancement of Science, Sigma Xi, Phi Beta Kappa, 
Alpha Zeta, Phi Kappa Phi and other societies 


SCIENTIFIC NOTES AND NEWS 

The autumn meeting of the National Academy of 
Sciences will be held at the University of Illinois at 
Urbana on October 18, 39 and 20 

Citizens^ lectures at the Leeds meeting of the 
British Association were arranged as follows Sir 
Oliver Lodge, “Energy”, Dr MacGregor Skene, “By- 
Produets of Plant Activity ” Children’s lectures Mr. 
Kingdon Ward, “Plant Hunting on the Roof of the 
World”, Dr Clarence Tierney, “Nature’s Secrets” 

Fom# of the delegates to the World Poultry Con- 
gress at Ottawa were honored in Quebec on August 9, 
when, following a luncheon in honor of the delegates, 
the Honorable J B. Caron, Minister of Agnculture, 
presented to them the M4nte Agnoole decoration of 
the Provi&ee of Quebec The four delegates receiving 
the decoration were: P. A. Francis, of the Bntish 
Agneqltoral Department; Professor Don Salvador 


Castdlo, dirednr and founder of the Royal Spanish 
Poultry School ; W A. Kock, of Copenha^, head of 
the Danish delf^tion to the congress, and R. W Dun- 
lap, assistant secretary of agnculture of the United 
States 

At the close of the summer session of the Iowa 
State College, where he was formerly a student, Clar- 
ence D Chamberlin, who recently made a sncoessfnl 
flight from New York to Germany, received a certifi- 
cate of distinguished service in aviation engineering 

Dk Theodor Wiegakd, director of the State Mu- 
seum in Berhn, has been elected a corresponding mem- 
ber by the Vienna Academy of Sciences. 

Dr. B^clerr has been elected vice-president of the 
Pans Academy of Medicine, in place of Dr Balzer, 
who has resigned 

Dr Laurence H Sntder, associate professor of 
zoology at North Carolina State College, has been 
elected a foreign member of the Deutsche Goscllschaft 
fur Blutgruppenforsclmng 

J D Rue, chief of the U S Forest Products Lab- 
oratory’s pulp and paper section, will leave the lab- 
oiatory about September 15 to become director of re- 
search for the Champion Fibre Company, of Canton, 
N C 

Avtkr spending some time in England and France, 
President Clarence Cook Little, of the University of 
Michigan, will go to the Faroe Islands to collect a 
species of mice to be used in his biological research 
He will take part in the World Population Congress 
at Geneva before returning to the United States 

Owen D Younq, chairman of the board of di- 
rectors of the General Electnc Company, returned 
irom Europe on August 2^ While abroad Mr 
Young served as chairman of the Amencan delegation 
to the Stockholm meeting of the International Cham- 
ber of Commerce 

Da William Crocker, dimctor of the Boyce Thomp- 
son Institute, has left for Porto Rico agncul- 
tural problems in that tropical island have become so 
important that the establishment of a graduate school 
of agnculture has been provided for, whose function 
will be to solve these problems The National Re- 
search Council at Washington, m charge of such 
projects, IS to be represented by Dr Crocker, who is 
chairman of the division of biology and agnculture 
and the natural official to act as adviser He will 
study the situation, visiting the vanous agneultural 
regions, and will then help in oiganizing the graduate 
school BO that it will b4 able to attack the problems 
effeotivdy. He wUl probably be absent about three 
weeks on this mission. 
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Dr W F Drapkr, assistant Burg;eon*^n«ral in 
charge of the domestic quarantine division of the Bu* 
rean of Hubhc Health Service, will sail for Kurope 
on September 0 to study public health methods m 
Germany for two months Dr Draper’s trip is a part 
oi the Rystem of international interchange of public 
health ofUcials inaugurated several year^ ago for the 
purpose of keeping health officials in each country 
acquainted with advances in their field made by the 
health officials oi other nations 

With the object of finding fur the Field Museum of 
Natural History a suitable spot for representation in 
a habitat group illustrating the vegetation and land- 
scape at the snow line of the Rocky Mountains, Dr 
B E Dahlgren, acting curator of botany at tlie mu- 
seuH), and on assistant, Emil Sella, have left Chicago 
for the west Dr Dahlgren and Mr Sella will be 
joined at Liaramie, Wyoming, by Professor Aven 
Nelson, of the department ol botany ot the University 
of Wyoming Tlio party will proceed first to the 
Medicine Bow Mountains m Wyoming, and will ex- 
plore regions at an altitude of between 10,000 and 
12,000 feet Thence they will go to Glacier National 
Park and elsewhere to continue their work The pro- 
posed group IS to show the alpine vegetation above 
the timber line m the American Rockies Charles A 
Corwin, field museum artist, will paint a background 
for it| showing the transition from the well-timbered 
zone below to the barren snow line near the top of 
the mountains Actual specimens of the plant life of 
the region will be displayed 

Dr W J Youden, a member of the staff of Boyce 
Thompson Institute, I^as been asked by the Forest 
Service of the Bureau of Plant Industry at Washing- 
ton to help in planning an effective attack on the 
ravages of the white pine blister rust It is a prob- 
lem that involves a study of the plants that jtsarry Iho 
disease and also of the soils The disease has been 
baffling, because it occurs in scattered patches, with 
varying results In some patches it is very destruc- 
tive, and in other patches there is every gradation 
The Government Forestry Service has spent much 
time lu investigating it, and has accumulated a mass 
of data The plan is that Dr Youden shall study 
these data, determine the relative importance of the 
results, and work out a plan of attack He will 
devote about a month to this work, visiting the dif- 
ferent white pine regions, and finally reaching Cali- 
fornia 

Dr Mrib Wannik, professor of agricultural chem- 
istry in the Mikveh-Israel University of Palestine and 
heAid of the agncuUural experiment station connected 
With that school, who came to the United States as 
a delegate to the International Soil Congress, Teeently 


^>ent some time at the Davis bnuch of the College 
of Agriculture of ih.e University of Cabfonua, study- 
ing the work being done in soil moisture by Dr 
F J Viehmeyer, of the division of irrigation investi- 
gations 

Professor R T Leiper, F R S , director of the 
division of medical zoology in the London School of 
Hygiene and Tropical Medicine, known for his re- 
searches into bilharziasis in Egypt, has been invited 
by the Egyptian Government to continue them next 
winter, and to advise on the best methods of com- 
bating the disease. 

Dr. L Khsul has been appointed director of the 
Institute of Natural Therapy, which is conducted 
under the auspices of the government at the Univer- 
sity of Jena The institute is affiliated with the 
Kaiser Wilhelm Institute and will include the Heidel- 
berg Institute for Cancer Research and the Heidelberg 
Institute for Protein Research 

Dr. George Akdrews Hlll, senior astronomer of 
the Naval Observatory, died m Washington on August 
29 He was sixfy-nine years old 

Hrnrv Dallas Thoupsok, smee 1804 professor 
of mathematics at Princeton University and tor forty 
years a member of the faculty, has died in Santa 
Barbara, California Professor Thompson was sixty- 
three years old. 

Dr William Bcrnsiob, F.RS, late professor of 
mathematics at the Royal Naval College, Greenwich, 
died on August 21, aged seventy-five years 

Professor Ottone Barbaoci, of the chair of patho- 
logic anatomy at the University of Siena, has died, 
at the age of sixty-seven years 

The triennial congress of the International Institute 
of Anthropology will be held at Amsterdam from 
September 19 to 24, under the presidency of Pro- 
fessor J P Kleiweg de Zwaan. It will comprise 
BIZ sections (1) physical anthropology, (2) ethnog- 
raphy and ethnology, (3) heredity and eugenics, (4) 
sociology and enmmology, (6) prehistory, (6) folk- 
lore The official languages will be French, German, 
English, Dutch, Spanish and Italian 

The Journal of the Amencan Medical Association 
states that a group of 150 physicians belonging to the 
Interstate Postgr^uato Assembly of North America 
amved recently in Pans by way of Belgium. They 
were received by eminent members in the medical 
profession, who arranged for them to visit the prin- 
cipal smentiflo centers and hospitals. A reoeptum 
was held at the Elys^e by the president of the 
pnUie, who accepted an honorary diploma of uihiei- 
bendup. 
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Ths fleeond national symposium on organic chem- 
istry vill be held at Ohio State University, December 
29, 30 and 31 Suggestions for the program should 
be sent to the secretary of the division of organic 
chemistry of the American Chemical Society, Pro- 
fessor Frank C Wlutmore, Northwestern University, 
Evanston, 111, 

The annual meeting of the American Association 
of Agricultural College Editors met during the last 
week m August at the Colorado State Agncultural 
College, Fort Collins 

To oomineinoratc the forty-fifth anniversary of the 
opening by Thomas A Edison of the first public 
electnc light and power plant in the world in New 
York City, John VV Laeh, \ ice-president and general 
manager of the New York Edison Company, who 
was associuteil with Mr Edison in that undertaking, 
on September 4 placed a wn^ath on a tablet which 
marks the site of the old plant The ceremony was 
witnessed by many oi the men who w*ere associated 
with Edison in pioneer days of the electric industry 

CoNSTBUfTiON has been liegun on a new building at 
New Orleans, La , for the tropical insect work of the 
Buieau of Entomology It wull contain office and 
laboratory quarters, a cold room controlled by a re- 
frigeration plant, gn*enhou8C and msectary units, and 
a shop for the construction of special apparatus 
Storage space is provided for spray machinery and 
other field equipment, and two acres adjacent to the 
buildings are allotted for special experimental plots 
The laboratory will contain a battery of incubators 
and other special apparatus for study under con 
trolled conditions, and full equipment will lie provided 
for the statistical analysis of data gathered in field 
experimentation where conditions are not undei* con- 
trol Thus factors developed by an analysis of the 
varying conditions in the field cun be studied in 
parallel senes under control in the laboratory 

The North Sea Aquanum of the State Biological 
Institute on the Island of Helgoland has recently 
been opened to the public. The aquanum, with some 
fifty large tanks, shows the complete fauna and fiora 
of the North Sea The pipes that supply the tanks 
with sea water are of transparent celluloid, which is 
not subject to corrosion 

Tbi: Minnesota Legislature at its last session rees- 
tablished the $4,000 appropriation for the Minnesota 
Improvement Association. This fund is used 
chiefly in the distnbution, inspection and oertifieation 
of improved seeds developed at the station The as- 
Bomafaon is ozgaiused for the purpose of protecting 
these improved varieties afid mamtaimng suitable 
stocks for seed purposes. 


Profbssoe Luub MsKorACALm has given his large 
pnvate library to the Istituto ORtetrioo-Oinooologico 
of the University of Milan, whuh bears his name The 
library contains, in addition to 10,000 bound volumes, 
a large number of unbound treatises and rare complete 
collections of scientific reviews 

The Estabhsseinents Domain, submarine specialists, 
will undertake iii the course of the present season the 
taking oi submarine views in the Mediterranean, in 
deiitlis varying from 40 to 50 nietci*s, with the help of 
a diving apparatus which will carry one man and a 
I>owertul motion pictun* piojwtor Their purpose is 
to take views of submarine life in its natural sur- 
roundings, by attracting to the lighted area all species 
usually living in these depths These views will bo. 
used for making educational films The work will 
later be extended to the tropical regions 

THfc Women *s Zionist Organization of America, 
known as HadaKsnh, voted recently to expend $009,- 
000 in mednal and health work in Palestine, most oL 
which will be to support the Hadussab Medical Or- 
gam/ntion in that country In addition to that bud- 
get, the organiration voted to raise $100,000 from 
reveiiuiN for medual service m Palestine The need 
for medical work in Pulestiuc is lonsidered urgent 
The c*oti\oniu)n expressed its gratitude in a uuammous 
rt solution to Niithaii and Min Straus, of New York, 
for their gilt ot $250,000 for a health < enter in 
Jerusiiletu 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Two gifts amounting to $650,000 have been made 
to the medical school of the University of Chicago, 
$100,000 for the election and equipment of a building 
to be known as the Gertrude Dunn Hicks Memorial, 
which shall be operated as an orthopedic hospital, and 
$250,000 from Mr Louis H Kuppenheimer to estab- 
lish an endowment fund to bo known as the Louis B 
and Emma M Kuppenheimer Foundation The in- 
come IS to be used for toothing and research m the 
department of ophthalmology 

Professor W B Zukeb, head of the department of 
chemistry of the University of Dubuque smoe 1921^ 
has been apjioitited acting president of that institution 
begmniug on September I, when the resignation of 
Reverend K F Wettstone, D D , took effect 

Dr W L Howard, director of the Davis branch 
of the eollege of agnculture of the University of Cali- 
fornia, has been appointed associate dean of the Col- 
lege of Agrieultnre to assist in the administration of 
the college during the temporary and partial absence 
of Dean B. D. Merrill. 
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Probvssor 1 M Koi/tkouT; of the University of 
Utrecht, hue accepted a professorship of analytical 
chemistry at the University of Minnesota and will 
begin his work in October Dr R. S Livingston, of 
the University of California, has been appointed 
assistant professor of physical chemistry 

Dr Carl Sn^bd Williamson, formerly of the Mayo 
Ghmc, Rochester, Mmn, has been appointed bead of 
the department of surgery at the University of Ar- 
kansas School of Medicine, Little Ro(k, and Dr Oliver 
C Melson, also of the Mayo Clinic, has been appointed 
head of the department of medicine 

After many years* a<*tivity as lecturer on zoology 
at the institute for investigations m heredity in Berlin- 
Dahlem, Dr Paula Hertwig, the daughter of the 
former professor of biology, Oskar Hertwig, has been 
given the title of professor 


DISCUSSION AND CORRESPONDENCE 

AGE OF THE *'SAT80P*' AND THE DALLES 
FORMATIONS OF OREGON AND 
WASHINGTON 

QFiOL(XiisTa have differed regarding the ages of the 
'^Satsop** and the Dalles formations of the Columbia 
Rivex Gorge region Bei*ause of their bearing on the 
history of the Gorge and for other reasons their ages 
are important 

During a brief investigation of these beds under 
the auspuics of the Carnegie Institution of Washing- 
ton, the writers secured fragmentary mammalian fos- 
sil retnams from the Dalles formation representing 
not a Quaternary, but approximately an upper Mio- 
cene or lower Pliocene stage This age determination 
IS corroborated by the lithologic resemblance of the 
Dalles beds U) the middle Neocene Ellensburg forma- 
tion of central Washington, by the apparently similar 
relations of tlu»3e two formations to the Columbia 
lavas, and by the induration of the Dalles beds, which 
IS equal to that of lower or middle Neocene deposits 
of the viest, but much greater than that of Quatei- 
imry formations 

ill interesting iiapers by J H Brotz and by I A 
Williums the “Sitsop*' in the Columbia River Gorge 
has been eonsidered Quaternary by correlation, 
mainly thnmgh lithologic siimlanty, witli the fossil- 
iferous niarme Satsop on the Washington coast In 
the eastern part of the gorge, however, the writers 
have found the '^Satsop” gravels beneath the Dalles 
beds Moreover, the ^^Satsop” gravels can be traced 
into central Washington where they lie at the base of 
the middle Neocene Ellensburg formation Further, 
the induration of the *^Satsop’* is considerably greater 
than that of other Pacific Coast upper Pliocene or 


Quaternary strata. For these three reasoiui the 
^^Satsop*’ of the gorge is also bdieved to be approxi- 
mately upper Miocene or lower Pliocene rather than 
Quaternary 

Since the '^Satsop** of the gorge is not the correla- 
tive of the type Satsop on the coast, the new name, 
^*Hood River Formation,*^ is proposed for these rather 
unique conglomerate and sandstone strata. The type 
section may well be the beds so excellently exposed in 
the cut immediately east of the Columbia River High- 
way bridge across Hood River 

A more detailed statement of the evidence and of 
the bearing of these beds on the geological history of 
the region is in course of publication 

John P Buwalda 
Bernard N. Moore 

California Inotitute op TEonNOLOGY 

MORE DATA 

Under ''Datum and Data*' in the July 1 issue oi 
SoiBNOE, Mr Blake says that "We speak and hence 
wnte English by ear and not by rules of grammar,’* 
and that "m ordinary use,** data is not the mere 
plural of datum It was, no doubt, recogmtion of 
these very unfoitunate conditions that prompted the 
commendable letters of protest regarding the use of 
"data** in the singular. 

There is no standard in the education of ears, and 
thus it becomes very difficult to eliminate "ain't** 
from spoken English The old dictum that use is the 
law of language presupposes good usage, and the 
best existing criterion of good usage is a good dic- 
tionary. No reputable dictionary admits, or is likely 
to admit, "data” as a singular form 

But the correspondence which I have seen regard- 
ing the misuse of "data” entirely overlooks the chief 
abuse, which consists, not in using the word incor- 
rectly as a singular, but in using it at all when tiio 
intended meaning can be more aecuratdy expressed 
otherwise Any one who cares to observe will find 
that, in probably nine cases out of ten, clearness can 
be gained by the substitution of "facts,” "figures,” 
"records,” "values,” “results^" "information,” or any 
one of perhaps a dozen other words which may menre 
aptly fit the particular case. The general use of 
"data” for all such oases is due to the same slovenly 
thinking which causes a writer to use "etc ” when be 
IS at a loss for another word; or to use such expres- 
sions as "in regard to same” instead of repeatuig, or 
specifying just what he means by "same.” 

The laudable desire to adopt "new” words is to a 
considerable degree offset by failure to see that they 
are used accurately, and "data” u only one of a large 
number used erroneoudy more often than oorreotty. 
Though its use in the singiilar offends the intdUgent 



Sxmnm 9, 1927] 


SCIMCE 


237 


readW) ibe eontext usually reveals the true meaning 
This seems tp be less often true in the case of ^^strata” 
(used less fluently, but with at least as high a per- 
centage of error) The same desire for now expres- 
sions dlls our reading matter with such words as 
“r&uini” (for which “summaiy” is usually better) 
and **r61e/’ pnntod (newspaper style) without 
accents 

Strangely enough, many a worker who conducts his 
investigations with the stnctost accuracy of which 
science is capable, publishes his results with little con- 
cern for accuracy of statement or nomenclature 
Unfortunately, some of the errors escape the attention 
ot oven the most vigilant editor. A flagrant error 
which seems to bo gaining ground is the expression 
“dijferont than ” Only two weeks ago it occurred in 
the Saturday Evening Post— one of our most care- 
fully edited journals 

E H McClklIiAku 

Oabkbgie Library or Pittbbubou 

ASSIMILATION OF FIXED NITROGEN BY 
HAVANA TOBACCO 

a 

ExPERiuaNTS on the assimilation of different forms 
of combined nitrogen by Havana tobacco are being 
made at the Massachusetts Agricultural Experiment 
Station Among results to date is the proof of ready 
assimilation of ureal nitrogen in the unchanged form 
Plant growth, however, has not been as rapid \^ith 
urea as a source of nitrogen as with sodium or calcium 
nitrate. 

A more detailed report of the whole experiment 
will be made later On account of the growing im- 
portance of urea as a commercial fertilizer, we make 
this progress report 

A B Beaumont 
G J Larsinos 

STANDARD MATHEMATICAL SYMBOLS 

A nisT of proposed American standard mathemati- 
cal symbols has been prepared by a special committee 
of the American Engineering Stan^rds Committee 
and the list has been submitted to the sponsor organi- 
zations This list was noted in Soiekob for August 
12, 1927 It has been published in full in the follow- 
ing places Jour Engtn Edue , June, 1927 ; Jour Soc 
Auto Engtn, July, 1927, Meohantcal Engineering, 
August, 1927 Since the Amencan Association foi the 
Advancement of Science is one of the sponsor organi- 
zations for this standardization project, the perma- 
nent secretary wishes to bring this matter to the atten- 
tion of all members interested, with the request that 
they examme the list and send bun thmr ecanmenta as 
as poiaftle* ^le eomments received will be 


placed before the executive committee of the associa- 
tion, which IS asked officially to approve the list of 
proposed standard symbols 

Burton E. Livtnqston, 
Permanent Secretary 


QUOTATIONS 

A PORTRAIT PAINTER OF BIRDS 

The birds have lost their most devotcnl and faithful 
portrait painter in the tragic and untimely death of 
Louis Agassiz Fuertes For he was not only a great 
ornithologist He was for the birds what such an 
artist as Sargent was fur men There ore not a 
few artists who have represented with more or less 
accuracy the color, form and pose of birds, but the 
portraits painted by Fuertes, who had a genius for 
mdividuahzmg every bird he saw even m its facial 
expression and in depicting what be saw with prac- 
ticed vision that was as a sensitized plate, also re- 
vealed the character of the living creature All birds 
of a feather look alike to the ordinary observer, but 
every oavI and toucan painted by Fuertes, as Frank 
M Chapman said in wiitmg of him many years ago, 
had its individuality, was instinct with life, and 
differed from the diawings of the mcxpenenced or 
unsympathetic artist as a living bird from a stuffed 
one 

Dr Fiiertes's oppoi*tunities foi field study were 
greater than those of any other painter of birds, from 
the boreal birds of the Benng Sea to the flamingoes 
of the warmer regions Ho studied the birds of 
Texas, California, Nevada, Jamaica, the Gulf of 
St lidwrence, the Bahamas, Flonda, SaakatchcAvan, 
AUierta, Yucatan, Mexico, Colombia and Abyssinia, 
He made thousands of drawings, many of which have 
been widely reproduced and have been ot the greatest 
value in interesting the public, children especially, 
la bird life, and acquainting them with the character- 
istics, the habits and the migrations of birds and 
their relation to human life 

But the contribution that will bo his permanent 
monument in this state is his collection of portraits 
of the birds of New York (made for the illustration 
of Eaton’s great work on the ‘‘Birds of New York”), 
which was purchased by Mrs Russell Sage and pre- 
sented to the State Museum at Albany The birds 
will come and go with the seasons through the years 
all unwitting of his absence, but they can not become 
i^holly extinct, for they will be preserved there as in 
life. He whose skill has given them this sort of 
immortahty, in season and out, needs “no trophy, 
sword or l^tchment o’er his bones,” for they in turn 
will preserve the memory of his genius and of his 
devotion to them — The New York Timee 
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SOME LIMITATIONS OF WARBURG’S 
THEORY OF THE ROLE OF IRON IN 
RESPIRATION 

Thb oonstniobon of models of biological processes 
has oetasionnlly contributed greatly to the knowledge 
ot the nteihauisnis ot vital phenomena However, 
enthusiasm o\er the successful construction ol a model 
that in part duplicates the reaction of living proto* 
plasm often obscures the tact that the duplication is 
only partial and misleads the investigator into un* 
due dependence on deductive reasoning Caution 
must be observed in ac^ceptmg theories ot the organ- 
ism denved troni the behavior oi models, for in at- 
tempting to isolate a single process m this manner 
the controls and correlations that distinguish the liv- 
ing from the non-living are lost Obviously, the value 
of any theory denved from the behavior oi a model 
depends on the extent of resemblance between the be- 
havioi of the non-living system and the tacts and 
eliorocteristics of the process of the living organism 
which it purports to simulate 
An examination of the characteristics of biological 
oxidations shows that the comprehensive theory ol 
Warburg oi the mechanism of oxidations in the ccll,^ 
based largely upon the characteristics of his so-called 
models ol respiration, is not tree fiom the criticisms 
that have been levelled at other theories of biologicid 
prooosses similarly derived from models On the con- 
trary, the divergence between Warburg’s theory and 
the actual facts is wide enough to justify regarding 
the theory as distinctly limited in application 

Bneliy, Warburg has developed a theory of cellu- 
lar oxidations m which iron in unknown eombmation 
with nitrogen is held to pla> the r61c of catalyzer 
Molecular oxjgen is said to enter into eombmation 
with the iron to form higher oxides ol iron, and the 
iron-nitrogen LS assigned the pioperty of adsorbing 
and peculiarly loosening the bonds of ammo acids 
m the cell In the oxidation of carbohydrates phos- 
phates replace nitrogen, and m the oxidation of fats 
the presence of the SH group is necessary A trans- 
fer of active oxygen is thua effected, and the iron 
18 returned to a lower oxide Unfortunately for the 
theory m its pressent form, the tacts of cellular oxi- 
dations which Warburg cites in support of his theory 
aie in some important details disputable 
The theory demands, and Warburg has shown in 
the case of the unfertilized sea urchin egg,* that the 
oxygen absorption of dismtegrated cells is equal to 

1 Warburg, 0, 1921, Biochem. ZeiUchr , cxix, 134, 
1923, ihtd, cxxxvi, 266, 1923, ibid, cxlu, 518, ficiENOX, 
n B , 192fi, 1x1, 575 

2 Warburg, 0, 1911, Zeitschr f physiol Chem , Ixx, 
413, 1014, Arch f ges Physiol, clviii, 189 


that of intact eells. This is contradictory to ooimd 
evidence* which shows that the chief enei^-releasmg 
oxidations m the cell axe profoundly depressed by 
mechamcal destruction of the cellular structure. This 
contradiction between the findings of Warburg and 
those of others shows that the expenmental result 
which Warburg uses m support of his general theory 
is not a general but a particular ease The peculiar 
structure of the cell has thus been shown to be of 
great importance m its energetics Warburg himself 
years ago^ demonstrated the importance of the cell 
boundary m regulating oxidative metabolism when 
he showed that dilute sodium hydroxide accelerates 
the oxygen corisuniption of the sen uxchm egg with- 
out entenng the cell interior 

According to Warburg, anesthetics decrease oxida- 
tions m the cell because they are adsorbed by the iron- 
nitrogen, and are thorolore described as general nega- 
tive catalyzers oi this reaction However, there is 
abundant evidence" that dilute solutions of many 
anesthetics accelerate oxidative metabolism The 
powerful action oi the cyanides in depressmg oxida- 
tive metabolism, Warburg assorts, strongly supports 
his theoiy The validity of this evidence is open to 
question Within certain limits the depression of 
oxidative metabolism in cyanide solutions mcreases 
with increasing concentration of the cyanide, but, 
after maximum depression characteristic of the con- 
centration has been reached, continuous exposure does 
not result in further depression of oxidations War- 
burg holds that the action of cyanide in depressing 
oxidations in protoplasm is due to its combination 
with iron, converting it into a form mcapable of 
transferring oxygen He regards the reaction be- 
tween the cyanide and the iron as stoichiochemical, 
and he shows that the activity of an iron-mtrogen 
model in oxidumg an ammo acid is depressed 07 
per cent by the addition of M/1000 HNC Accord- 
ing to this, we should expect very complete extinction 
of oxygen metabolism in the presence of strong cya- 
nide The expectation is not realized It has been 
shown that M/1000 and M/2000 KNC have approxi- 
mately the same effect on oxygen consumption in 

B Fletcher and Hopkins, 1907, if our PhysioL xxxv, 
247, Harden and Maclean, 1911, Jour Ph^sdoU, xliii, Zfr 
Batelli and Stem, 1914, Btookem^ Zetisehr, Ixrli, 448, 
Lund, E J, 1921, Amcr. Jour Physiol, Mi, 836, Bee 
also discussion in B 8 Lillie’s book, ‘ ' Protoplosmie 
Action and Nervous Action,” Chicago, 1623, page 52, 
et seq 

4 Warburg, O, 1910, Zetischr f physiol Chem,, carl, 
305 

0 Lillie, B 8, 1916, Biol Bull, xxx, 311 and refer- 
ences , Buchanan, J W., 1923, Jour Bticper* Zoo9 , 
xxxviii, 881 and referenees. 
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Planana dorotocephala^ and although M/1000 KNC 
IS lethal within a few hoars, there still remains an 
oxygen oonsumption of about ten per cent of the 
normal to be accounted for * In Planana agihs and 
in certam molluscan tissues the remaining oxygen 
consumption after maximum depression by cyanide 
18 twenty per cent of the normal ^ Suitably diluted 
solutions of the cyanides appear to accelerate motali- 
olism and in one case at least relatively stiong solu- 
tions are required to depress cellular respiration ® 
It IS also true that an oxidative enzyme has been 
isolated, the activity of which is not appreciably af- 
tepted by cyanide® The wide discrepancy between 
the theory and the observed facts is obvious Cya- 
nide IS thcreiore not a ‘^specific negative catalyst” in 
the strict sense that Warburg’s theory requires 
A slight recovery of oxidative metabolism in the 
presence of cyanide has sometimes been noted This, 
Warbuig says, is due to the oxidation of the cyanide 
itself by the catalytic action of the iron-eontaming 
substance Since the cyanide is said to render the 
catalyst incapable of transferring oxygen, a reason- 
idile doubt arises that a catalyst can be instmincntal 
in oxidizing a substance that has rendered it incap- 
able of catalyzing an oxidative reaction 
The wnter has recently studied the recovery period 
after depression by KNC more intimately than has 
been done herertofore.*® When Planana are remo\ed 
from a solution of KNC m which then oxygen con- 
sumption has been depressed fifty i>er cent, the oxy- 
gen consumption nses above the nonnal during the 
first hour after removal from the cyanide The ex- 
tent of rise above normal is considerable, is inde- 
IKiudent of the duration of depression of KNC and 
persists, with gradual decrement, for at least six 
hours To bring Warburg’s theory into alignment 
with these facts it is necessary to assume that the 
quantity of active iron or of oxidizable matenals in 
the ceil mcreases dunng the period of depression 
However, the fact that the extent of rise in rate of 
oxygen consumption above the nonnal is independent 
of the duration of depression renders these assump- 
tions exceedingly improbable A third assumption is 
possible, namely, that the catalyst, after being freed 
from the cyanide, becomes excessively active Con- 
cerning this possibility there is no information avail- 
able 

® Hyman, L, H , 1919, Amer Jowr Physiol , xlviii, 340 
T Allen, 0 D, 1919, Amer Jour Physiol, xlviii, 93, 
J I 1924, Proc Boy Soc , Ser B, xev, 93. 

« Hyman, L. H , 1919, Amer Jour Physioh, xlviil, 340, 
Townsend, 1901, Md. Agn. Bxper 8ta Bull, No 70, 
188, Lund, E. J, 1918, Amer Jour, Physiol, xiv, 865, 
1921, ibid,, Ivil, 886. 

® Dixon and Thurlow, 1925, Pioohem, Jour, zix, 672. 
10 Bnehanaa, J W,, 1926, Jour JSwper, Zool,, xUv, 285 


Why anhydrous conditions axe neeestory for the 
action of the iron catalyst in commercial nitrogen- 
fixing processes or why the reaction is strongly in- 
hibited by minute quantities of carbon monoxide and 
other impurities is unknown, despite the vast amount 
of research that has been expended. The oxidative 
reactions in the living organism go on in a mudi 
more complicated system Warburg’s emphatic pos- 
tulation regarding the action of cyanide on the sys- 
tem may be considered premature 
From the eflPccts of cyanides on oxidation m liv- 
ing systems it is perfectly dear that the resemblance 
between Warburg’s models and the oxidative mecha- 
nisms m the cell is distinctly limited As Warburg 
states, the idea that iron is of importance in oxidative 
metabolism is not new Warburg’s results have 
yielded suggestions as to the possible nature of the 
rfile of iron However, the universality of iron m 
biological oxidative mechanisms is not proven, and 
his theory as at present formulated is quite inade- 
quate to explain many of the facts that are associated 
with changes in rate of oxidations m the living or- 
ganism 

J WiLiJAM Buchanan 
OBBOON ZoOIiOQICAJi Labobatoev, 

Yale University 


SPECIAL ARTICLES 

VISIBLE RADIATION FROM EXCITED 
NERVE FIBER THE REDDISH BLUE 
ARCS AND THE REDDISH BLUE 

^ GLOW OF THE RETINA 

Therr is a singular phenomenon — one of the count- 
less interesting entoptic phenomena discovered by 
Purkmje^ — which has remarkable consequences In 
a perfectly dark room you give yourself a band of 
red light— any light of the spectrum, and white light 
as well, will give the phenomenon but it is rather 
more easy to obtain with red light What you will 
see IS not only the band of red light, but also stretch- 
ing out from it on both sides big slightly reddish 
blue arcs — the bigger the further away you stand. 
They are not of the color of the rod pigment (visual 
purple), which is of a slightly bluish red The angu- 
lar size and the shape of these reddish blue arcs make 

1 Purkiaje * ' Beobachtungen und Versucho sur Physl 
ologie der Sinne,” 1825, ii 74 This rare work of Pur 
kinje — so rare that Gertz reproduces the whole discussion 
which Purkiige gives of this phenomenon because so few 
of his readers will be able to see his book— has now been 
reproduced in Ozecho Slovakia Purklnje, Johann Evan- 
gelista, Opera Omnia, Prase G Calve, 1919 My name 
for this phenomenon, reddish blue ares’' and 

‘Uhe reddish blue glow of the retina,” has been very 
generally aeeepted. 
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it Abiolately oertsin tbat what yon are eeeiiig it the 
flbere of the optio nexre which he on the enrfaoe of 
the retina Since the beautiful work of Vogt with 
blue-green (red-free) light* these fibers can be plainly 
seen in any one’s eye with the aid of the ophthalmo- 
scope; until now they had only been seen by the 
anatomist and by means of the entoptic phenomenon 
here described 

But why are these fibers visible t The explanation 
hitherto given, by Gkrts and by others, is that the 
action current of the optic nerve fibers which carry 
the red light excitation causes a ^^secondary excita- 
tion” in adjoining fibers. Such a nerve current as 
this, however, if it occurred, would not be provided 
with the nght ^^place-coefficients”;* no adjoining 
fibers, though stimulated, would enable you to actually 
“see” the nerve fiber in question, for they would have 
the place-coefficients of those rods or cones from 
which they come It is with nothing but rods or 
cones, or bipolar cells, or ganglia, that the “seeing” 
of these reddish blue fibers could be done 

But there is an additional feature of this phenome- 
non which throws great bght upon its nature it is 
followed by an after-image. It has been shown by 
Lasareil* directly (what was perfectly well-known 
before) that any production of a light sensation 
(whether chromatic or achromatic) due to the passage 
through the head of an eleetnc current is followed by 
no exhaustion, the nerve is like the heart and the 
organs of respiration — the refractory period suffices 
for complete restoration. When, however, exactly 
the same sensation is brought about by the action of 
physical light upon the retina there is extreme ex- 
haustion, as measured hy the Nagel adaptometer. But 
what 18 exhaustion in the light-sensitive substance m 
the rods and cones f It is merely another name for 
the after-image* The specific residual image that 
follows, a whitish reddish blue sensation, would be 
in color a less bright yellowish green A person who 
gets this after-image says at once “It is a dark olive,” 
which 18 correct both as regards brightness and chro- 
matic quality This fact excludes the possibility of 
any nervous structure whatever being the thing which 
13 directly acted upon by the “blue arcs.” Of tbu 

sHandb der biol Arbeitsment, 1922, Abt, V, Lief 
55, 376 

Bit has been necessary to introduce this new term; 
without it we have nothing but the wholly erroneous 

local sign " 

B Latareff, Comptea renduea de VAeadSmie daa Seiencea, 
178, 1100, 1924 

B I have introduced the terms ^'persistent image*' and 
"residual image" for positive afterimage and negative 
after image, respectivdy They save the tired brain, in 
each case, one unnecessary syllogism 


the expenment of Laaareff (Ibe. c^.) U abadute 
proof. His experiment is this: it is Ibaiid that 
exactly the same visual seuaation (say a slightly red- 
dish Uue) can be produced (1) by physical light and 
(2) by an eleetnc current, but that m caae (1) there 
is extreme exhaustion (and a residual image), and 
that in case (2) there is no exhaustion (and no resid- 
ual image) What can be the cause of this extra- 
ordinary difference t The sensation (and therefore 
the cortical process) » the same in both oases All 
the conducting nerve-fibers are certainly stimulated 
m both eases But there is the possibility of a dif- 
ference in what takes place in the retina 

(1) There is no question tbat in the ease of the 
physical light stimulus it is the light-sensitive sub- 
stance in the cones (and the rods) that is acted on, 
and that it is the photochemical products of the dis- 
sociation produced by light tbat act then on the 
nerve-ends m the cones and rods If the eleetnc cur- 
rent acted on the light-sensitive substance (as it is 
hard to think that it could— -it has not got the exces- 
sive specificity of the visible radiations) then there 
would be no possible difference between the two 
situations, and there could not be (1) the existence 
of the residual image in the one ease, and (2) its 
non-existence in the other Hence we must conclude 
that (1) with the existence of the residual image goes 
the stimulation by physical light and (2) with the 
non-existence of the residual image goes direct stimu- 
lation of nerve by the eleetnc current. The “blue 
arcs” and the “blue glow” which belong in the case 
of the after-images make themselves seen therefore by 
physical light and not by any sort of a “secondary 
excitation ” 

But this IS not so strange a situation as it appears 
to be at first sight. There is another case in which 
visual sensations of all kinds are produced, but with- 
out any residual images — ^that in which the optic 
nerve is directly stimulated by pressure There are 
several (no less than six) different forms in which 
pressure can be appbed to the optic nerve* 

(a) The “pressure phosphenes”— -rings produced 
by pressure with the finger on the comer of the 

(b) Light-sensations (all the colors of the runbow) 
produced by pressure with the hand on the whole 
eyeball. (This is dangerous.) 

(o) What I have called the pull-phospbenes (got 
by moving the eyeballs vigorously to one side and the 
other) One sees the exit point of the optic nerve. 

(d) The so-called “sdf-hgbt of the return.” This 
18 now believed to be due to permanent pressure on the 
retina by the fluids of the eyeball 

(e) After a fall on the ice, if one bits the back of 
the head, one “sees stars.” 

(f) In ease of enucleation of the eyebaU, At the 
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moment when the optie nem ii oat there ie a visnid 
senaation. (J J« Abd ) 

In the leat two oeaea, no zesidnal inuige has erer 
been obaexved; m the other toar oaaea it la perfectly 
well .known that there u no reeidnal image. Stimu- 
lation by the electric current then falla into the same 
category with stimulation by pressure — the optic 
nerve (or some part of the nervous stmoture — ^the 
cortex itself is suiBoient — see Fedor Krause*) is 
acted on directlyt while in the ease of chromatic 
stimulation by light it is the highly specidc light- 
sensitive Bubstanoe in the cones that is acted upon 
photochemically 

In fact, it is any way plain that this light-sensitive 
substance m the cones (the SehstofT) has been made 
highly specific in order to respond apectficaUy to the 
160 energy-radiations m the spectrum which we can 
distinguish as diiferent sensations. There is no such 
specificity as this m an electric current — whence one 
could have predicted that it could not attack the 
light-sensitive substance directly 

There are additional considerations * 

(1) The optic nerve-fibers are non-mydenated^ but 
occasionally there occurs a congenital defect of 
myelenated fibers in this region of the retina I have 
had such a case and this individual did not ^ the 
blue arcs 

(2) In a case of traumatic blue-blindness, the blue 
arcs were seen, while there was no bine sensation from 
external objects. But blue blindness, even when con- 
genital, 18 nearly always a retinal defect and trau- 
matic blue-bhndness is known to be due to yellowish 
exudations on the surface of the retina. This would 
prevent blue light coming through from external ob- 
jects, but would not prevent the reddish blue fibers 
underneath it from being seen by the cones 

(3) Since it is known (a) that nerve, when ex- 
cited, gives oflP COj, (Shiro Tashiro, G H Parker), 
(b) that it gives off beat which, though exoessivdy 
small m amount, can be measured (A. Y. Hill, Proe. 
Roy 8oe., 1927) and (o) (more important still) that 
every organic substance (if of high vitality) gives 
off radiations which enable it to take its own photo- 
graph (A Kodon, Cemptea reiadua, 1924, 178, 1101) 
it 16 no far cry to suppose that nerve (especially 
when stimulated, but perhaps also when not stimu- 
lated) can give off radiations which are visi&le by 
means of the human rods and cones close by 

eJHia Woahanaohr , Jg. S, p 1869, 1984. 

TThis is apparently not the rod-pigment, the visual 
purple (as seine suppose it to be), for the (white) bnght- 
nesa dutrlhution in the extreme periphery (where there ore 
rods only) is, in pbotople vision, the same as in the 
centre of the retiiia (v. Krlee). 


(4) But if Uiu la the oaee^ why has it not been 
discovered before, smee physiologists are always 
working with stimulated nerve-fibent The anawer 
is* They do not so often work with non-myelenated 
fiber.* Moreover, they do not work in an abeolutdy 
dark room, that is necessary to seeing this phe- 
nomenon 

(5) The blue glow (seen by hardly any of the 
(twelve) observers who have written on thia subjeet 
since Purt:inje) is due to the visibility of the powt- 
Iike (when seen m oross-seotion) bipolar cells wfaieh 
surround the red band. 

The argument then stands thus* Nothing but the 
kght-sensitive substance m the rods and cones can 
famish an after-image, and this can be affected by 
nothing but physical light, consequently, when the 
observer sees the reddish blue arcs (and the reddish 
blue glow) of the retina he is aetnolly ^‘seeing” his 
own optio nerve-fibers (and bipolar cells) 

I have set out my argument very fully here because, 
though it 18 really quite irrefragable some of my 
readers* have seemed to find it diffloult to follow. 
I have defended this view of the blue arcs and the 
blue glow (at Woods Hole and elsewhere) tor some 
SIX or seven years. The recent work of Laxareff and 
Nodon, while it is delightfully to the point, is not at 
all essential to my proof it has been well known 
since 1899 (S. 1 Franz, Payehol Monographa, Fedor 
Krause, loc ctt.) that visual sensations due to the 
eleotno current are not followed by an after-image^* 
and so belong to a very different category from visual 
sensations due to physical light 

Chbibtike lann-FiuKKijK 

Columbia X7nivxbsitt 

« HallowoU Davis, Phyoiologwl Bmews, 1927, p 583 
— tried to see objectively if any light was given oft 
by the splanchnie nerve of a dog when stimulated in a 
dark room by an electric current But one would not 
expect a light so faint as this must be (A. V. Hill) to 
be seen at any distance, although it is risible to the rods 
and eones close by Besides, the dog I tried was not of 
high vitality*-it had, for several hours, b^n the subject 
of vivisections. 

sPfoo. Nat. Aood of ScMneea, 1$, 413, 1920 

10 Any more than sensations due to pressure 

II It is a singular fact— hitherto unexplained as far as 
I have been able to find out (but one which ought to 
throw great light upon the nature of the nerve impulse) 
—that the light sensation produced by the dectne current 
(galvanic) is of opposite (^‘oomplemcut’O colors accord- 
ing to the direction in which the current flows, and also 
with the make and the break of the current [eirenitt]. 
The ccHoni are reddish blue and greenish-yellow. This 
has led ardent followers of Hering (G. £. MfiUer and 
others) to think that our after-image is in some way in- 
volved in this— but without soflloient reason 
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THS AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 
THE SOUTHWESTERN DIVISION 

The Eighth Annual Meeting of the Southweatem 
Dimaion of the American Aaaociation for the Ad- 
vancement of Science was held at the Art Mu^enni, 
School of American Research, Santa New Mexico, 
on April 12, 13, and 14 Although the nambers at- 
tending (73 were registered) were not large, the 
institutional representation, from Colorado, Arizona, 
New Mexico and western Texas, was excellent Pro- 
grams were given by the sections on biological sci- 
ences, social sciences, physical sciences and education 
An outstanding event of the sessions was Dr Edgar 
L. Hewett’s report of an ^^Archeological Recon- 
naissance in Northern Africa/’ which was given at 
the general session in the St Francis Anditonum of 
the Art Museum on the evening of April 12 An 
important point brought out was the disastrous effect 
of the careless cutting of forest and the elimination 
of plant cover in that region This thesis was earned 
further as applied to our own Southwest in a notable 
paper by C K Coopemder, U S Forest Service, 
on ^*Semi-Arid Range Lands of the Southwest an 
Economic Asset or Liability to Future Generations,” 
which was presented in the symposium on forest and 
forage crops held under the auspices of the Section 
on Biological Sciences Apnl 13 G A Pearson, 
director of the Southwestern Forest Expenment Sta- 
tion, in discussing ^'Some Basic Relations between 
Grazing and Forestry,” pointed out the detrimental 
effect of sheep-grazing in the yellow pine type in 
the Southwest and the need for rigorous regulation 
In the Physical Sciences Section the planet Mars 
came m for consideration by the industrious staff- 
members of the Ijowell Observatory, and geographi- 
cal, geological and electrical topics were dealt with 
by other eminent physicists of the Southwest Presi- 
dent A 0 Bowden’s (New Mexico State Teachers’ 
College) emphasis on education for use, and D W 
Rockev’s discussion of ‘'Pressing Problems in Rural 
School Sanitation” were among the outstanding 
papers presented in the Section on Education The 
attractiveness of the Southwest as a field for archeo- 
logical and ethnological study was abundantly demon- 
strated by different speakers in the Section on Social 
Sciences The address of the retiring president of 
the Southwestern Division, Mr A L Flagg, of 
Phoenix, Arizona, on "The Search for Metals,” was 
given at the general session April 13 At the 


bunness seanon a code of ethies for seiontific 
workers was proposed by the division’s committee on 
the social and economic welfare of scientific men. 
The code was unanimously adopted and has been 
transmitted to Science^ for pubhoation Dr J G 
Brown, of the University of Anzona, and Dean 0. C 
Lester, of the University of Colorado, were elected 
to the executive committee of the division Another 
vacancy on this committee was later filled by the 
appointment of President A O Bowden, of the New 
Mexico State Teachers’ College A committee com- 
posed of Francis Ramaley, University of Colorado, 
R B Streets, University of Arizona, Walter G 
Sackett, Colorado Agricultural College; G A Pear- 
son, Southwestern Forest Experiment Station, and 
Walter P Taylor, U S Biological Survey, was ap- 
pointed to revise the constitution of the division 
Lansing Bloom, of the Art Museum, School of Amer- 
ican Research, Santa F^, was named president of 
the division for the ensuing year* Dr Forrest Shreve, 
Carnegie Institution of Washington, holds over as 
vice-president and chairman of the executive commit- 
tee Walter P Taylor was named secretary-treasurer 
of the division, and WiUiaon G MoGinnies, Univer- 
sity of Arizona, assistant secretary Newly elected 
officers of sections are* Physical Sciences Section 
C 0 Lamplaud, Lowell Observatory, Chatman, R S. 
Rockwood, University of New Mexioo, Secretary; 
Section on Education, D W Rockey, Director of Vo- 
cational Education, New Mexioo, Choirman, Samuel 
Burkhard, State Teachers’ College, Tempe, Arizona, 
Secretary, Section on Social Sciences, Byron Cum- 
mings, University of Arizona, Choirman, Odd S 
Halseth, School of American Research, Secretary, 
Biological Sciences Section, J. J Thomber, Univer- 
sity of Arizona, Chavrman, William G McGmnies, 
University of Arizona, Secretary, Medical Section, 
Dr Elliott C Prentiss, El Paso, Chairman 

The courtesy and hospitality of the School of 
Amenoan Research, through the Art Museum, of St. 
John’s Methodist Episdopal Church, the Kiwanis 
Club, the Seottish^Rite Association of Santa F4 and 
others who helped to make the meeting so sno- 
oesaful and enjoyable were much appreciated by all, 
the members 

The ninth annual meeting of the division will be 
held at Flagstaff, Arizona The date has not yet 
been set. 

WaiotbP Tatlor, 
Secretofy 

iSoiENCX, July 29, p 103. 
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Two tBim, In Rohm) nd Wfllialra OitmlA ’ 
oat donof ttio loot flfigr jnin ao gnit tnchm on# 
u foandon of dwnieal joannlo wbdi hit''** » 

pro&aad inlaoiiM on Oe devdopment of cbauktip. 
la tbaw two napeeto their woilc ia aau|MiaUa weHi 
that of Idobig dnnng the middle of Ao niBataaath 
oOBtory. 

In ReaMBD waa born ia New Totk Cityp Faliniai !7 
10, 184A. Hie pareota wan both deeeended ftom the 
early Dutch aettlen of New Toric aad hw mother had 
alao Hagnaaot Uood ia her reioa. For two yean^ 
from to tea, the boy lived in the eoantry aad 
had Aat mtiniata eontaet w«A aatum whieh u laa* 
poeeible for a lad vdio apeada h» Ufa eidaaivaly in 
a eify A part of hie early ednoaium waa reeemd ia 
eonntry aehoola After ftother atndy in Ao paMia 
aohotda of New Toric City ho e n tered the Free AaeA- 
emy, now the Cdlege of the City d Now Toik, wham 
he etodied Latin, Onek, Bintt>ematie% hwlacy aad a 
very littta aeience. He did wall ia India aad Oi aek 
and it waa donbtlen dnnag thoae yean Aat he load 
the foondatioa for that perlhat command of aoeonte 
Saiduh whieh haa made it aoeh a dAgfat to read Ida 
hooka and to Ustea to hie leetorea. ffia wteieot ia 
soienee aeema to have bean awakeaed at thia pmiod 
1^ the popolar, lUnatnted leetorea given Dr. 
Donmoa at Ae Coc^iar laotitata. 

He did not, however, eompUte the four yean of 
work ngnimd ior gnAiation at the Vxta Aeadony. 
Hany yean later he neenad the haohdor’a dogna 
Aom the Odlege of the City of New Toik, aa of the 
ela« of 1866. He waa aeonatomad to aay, with aoma 
pn&, that he waa one of the few men who had 
ootved the nnk of ILD. item Ae CoUoge of niyai* 
etana aad Snxgeona without having reoeived An 
baehalor*a degree Ha aleo aaid, at one time« that bo 
Aoni^ he waa An only umvemiy pnadeat A 
Aamriaa vAo had not oeaq^ated « four yean* oofl^ 



After a Aw yean m Ae IVee Aeadeaqri Btinainli 
AAer decided that ha Anold beconm a ph]raidaa aad 
m>pnatioad Urn to a doetor who taught m a : 
pat h i e arndmal eoHaga. Ben he nod aome < 
and tcM «aaw ehendeal animhiieiiti for himaal^ 
eomdhMa wiA diaaAaaue naoMa to hie fbtgaaa aad 
dtoAfanh aa ha told Ua etodenti In nealHhg lhato 
■hnttwetod the attiuttoo efhla 
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9* scNm midted «t th* jmfllBiMrt |aatnMii<i^*ikl 
iadveed hb father to lend Jiim to tiio OtAlege 
funetia and Sargeons of Celhnbui A$. the 

«ge of twenty-one he gndoeted and wae eutipand' to 
%e ready for the praetioe of medioine 

Onoe more he refnaed to be guided by the wiehee 
•of hie father and, instead of entering a desirable part- 
nership, which was itfered him, witlr’a well-known 
'physician, he set out for Germany to study ehemistry. 

Liebig’s name had attraeted him to Munieh and he 
)iad not learned that tiw great master had given up 
the direction of students some tune befbre and had 
gone to the Bavarian Umversity with the understand- 
ing tha^ he could devote his tune to bis own studies 
mad writing and that his duties should oonmst in giv- 
ing a sinc^e course of lectures in inraganic ohemistiy. 
Bemsen was forced to study with an able Prwatdo- 
cent, Jacob Volbard. From him he reeetved his fret 
systematic laboratory instruction. Before that he had 
never performed tto simplest analysis. Thorough 
training in analytical ehcmustry was, at that time, 
eonmdered to be the only routine laboratory work 
necessary for the preparation of a chemist to begin 
research, and we may be sure that the fundamental 
ba^ for his career was widl laid dnnng ihu year of 
mtunate association witii Volhard. 

During the sununer of 1868, Wlihier made one of 
Jus fhendly visits to Liebig and through Volhard, 
Bemsen was introduced to him and arranged to go to 
Odttingen in the fall There he began researdi work 
vnder the direction of Fittig and two years later 
xecaived hie degree of PhD. at the age of twenty- 
four. Whan we remember that Remaea spent, only 
one year in the systematio study of chemistry and 
two years in Tssearcb in earning his degree^ we are 
tempted to question whether the long years of routine 
instmctum which are required of young chemists to- 
day do not tend to dun that eager enthnsiaam and 
repress the initiative so invaluable for a'suceeasfni 
career 

It does not follow, however, that because Bamaen 
did not take the varied eouraes of routine laotnres 
whieh we expect of students to4ay he fhiled to baeome 
very thMongUy aeqnainted with the eharaiatry of his 
timM Ha ones told me that dnnng hia stay in Ger- 
many ha read the volumes of Lisbig’s .dimalcis— ISO 
volumes had been published in 1B70— until he was 
anqnainted with all the important papers published 
in that sonmaL 

The easM year that Bamaen received his doetor'a 
degree, Fittig was ealled to the ptofeesonUp at 
Tittungea and he asked Bamaen to go with him as hia 
leetnra and labwatory saawtaht. Ha aoatfauiad in this 
paaitkn for two yssum and m this way, im five yuan 
Ja an, he drank in the apWt «C the GanMa labaaa- 
toriaa. 


tt vaaS'a fMaaetodima foe the aaasr, aatkaaiaalia 
,y<llngtoaBi la' CliiiiaaBio had skowa -te 
pGrtmiah of Avogbbt^ pkwiplB and laid Ilia famida- 
Bbh far a nymm o^tnM^atomic waigkt>> ^ 
year, Cenpar and Kdknld extended FraaUaad'a doe- 
tnne of valence to explam the a tm e tiu ra of aarhan 
eomponudSi and faundreda of pkofasaors and stadeats 
were woxkmg together, after the model of IdaUgh 
laboratory, m the ftorinethg wwld of otgaaie 
dwroiatiy. 

It was at^Tfibmgea, tooi that a young Seotcimiaa 
rang at tiia door (me day and asked, m broken Oar- 
man, for the “Vorieaungaainiinw.” Beuiaen anawared, 
"Ohl I gneaa yon want the leetnre room.” So then 
was began the lifa-long friendship vriih Sir William 
Bamaay. Only a few numtha before ha death. Sir 
William wrote to Bemsen, “Wall, I am tired and must 
stop I lotik back to my Icmg fnendahip wiGi you as 
a very happy epiaoda m a very happy lita; for my 
U& has been a very happy one.** When " 
hdped with Gm plana of the Slant Chenueal Labonir 
toiy of Gw Umveraity of Chieago, be provided few 
rooms for isolated students and be made the ranurk 
Gwt atndanta learn more from each oGwr than firaan 
Giwr teachera. Whan two aneh stodents as Bamaay 
and Bemsen met, we een well hebeva Gwt Gua was 
tma. 

Baasaen ratnmad to Amenea in 1872 mid, after 
smna delay, was appouGed prof aaaor of dwmiatiy and 
physios at WOliama CoUaga. When he eaanmed ha 
dutiea he found no laboratory and aeaot aneoura g a- 
ment to teach eeienee other Gian as a amall demaat 
of general "enltuta^ m mi eld-faahionad elaneal eol- 
legs. After a year, ha was fhmiabed a laboratory 
htt own nae and there he carried on taaearehea on the 
aeGon of oaone on earbon monoxide— a subjeet to 
wliidi he returned some yeuiB lator— and on pamnlfo- 
benioie acid. The latter led to an attempt to esUDae 
orthosnlfobanBoie said and its suUhinida and Giia^ hi 
turn, lad to a long aanas of iavaatigutioia aaniad out 
wiGi studanta at Gw Jobna Hopktoa Dhivani^. 
These atndiaa finally aatdriishad *Bainaenk Law** Gtot 
gronpa in the ortho poaitmn mtotfaia with Gw addap 
tioa of alkjd gronpa of armnatw aomponnda by maaaa 
ef ehrenue or mtne acid. 

As an iUnstratum of Gw ^ixit el the Kaw B^fiaid 
eoUages of that d^r, the finllowhig haidsBt taiatoi by 
Professor J. H. Kiiwriay is ittamiaatiiig: 

Di Gh autawn ef U7A tegsGiar wUh toe task ef Gw 
joaler dais la wnHasw OoOaga, I begaai Gw atady.irf 
tosaGaGy under g it of sese r Ira.Bwneep. Aftarafavfil^ 
X asked Urn fsr toe privOaga of aarrylag a^ jlMfitoi 
laaihar ia hia filaato lahaaatseib an toasa was awiahaito 
aace vWiia fimwiM i M W ywa vto ‘Hbdar c w i m t . * lib aiiiiit 

to toa edset toat ha siauli has* aafloyev aaqaaOMAilNK 
fWBlty, P tom* w^a as ^ptwhloB tor aato 



tlM nmtoidflni. A fwr Isttr h* «dtaA iM t» itap 
aftar tllMt KM ^ta ndu d, and then iM iafonoad n», 
in Ilia mat dlagutad twm^ that *‘Tlia FaaultTi ^ thak 
witim, have daaidad that yw wonld bmak too mueh 
{laaBWiM aad waste too many ehemieala to allow you to 
work la aiy laboratory *' 

Kingaley baoanw a soologut of note iaataad of a 
chamut 

Shwtly after hia retnm to Aaiariea, Bemaen pnb- 
lidiad a tranalabon of Wbhler’s "Ozganie Chamutry ” 
Ha alao pnbluihed a beantifolly written "Theoretical 
Chenuatiy.” These botrica, and atill more hia peiaia- 
tenee m reaeareh under diaconraging commons, 
attracted the attention of Preaident Gilman, who waa 
seeking men for hia faenlty at the Johns Hopldna 
University. He had already secured Oilderateeve for 
Greek, Rowland for physics and Sylvester for mathe* 
matios, Bemaen was invited to Baltimore to meet the 
Board of Trustees and was entertained at a dinner 
at whidbi he was seated beside one member of the 
board after another. In this way Professor Bemaen 
became one of that galaxy who worked with President 
Gilman to organise the first genuine university in 
America, where more than half the students were 
graduates of other colleges and where the purpose was 
not so much to teach what la already known as to 
develop men into productive acholaza and add to the 
world’s knowledge. President Gilman had the some* 
what rare quality of folly trusting the men he se- 
lected and allowing them to develop the work of their 
departments without interferenoe. His injunction to 
Remaen was, "Do your beat work m your own way ” 

Piofeasor Bemaen followod rather cloaely the mod- 
els with which he had become so familiar in Germany. 
He gave lectures on morgamc chemistry dunng tte 
first aameater and on organic chemistry, the second 
These were well illustrated with expenmants and he 
had a crystal-clear, masterful method of presenting 
his subject. Once a week thwe was a meeting of 
graduate studenta fbr reports on current literature. 

But the most important and vital part of his in- 
■traction was the daily visit to the desk of each re- 
■nreh student. Often, at orltieal points, he would 
stop and woiic for minutes or fbr an hour or more 
witii the student^ aad the product, in the end, was the 
joint work of profeiBor and student, as it had been 
u ldabig*s laboratory. Host of ttw topics studied 
grcw, directly or indirsefly, frmn his investigation of 
tbe oxidation of para- aad ortbooulfobensoie acid and 
the law of the proteeUoB of ortho alkyl groups from 
oadatfam. 

Q<dta eadiy in the eemao of tbaaa atudiea, Fahlborg, 
nad«;ldi4haetioBi, diaoovaiad Hmt the ertho- 
"li^vdda of.heiHNiIe jmM may he aaaily oaddiaed by 
r't*‘TTiliai iiunnamaiiate fai a awtrai or Jaiaidy alkai- 


Ihw mMifit. Iho pcodoet waa aaOad hy Bentaaa 
benioie Mdifaiida. It is aeiiecal hundred tfaaea aa awaak 
aa ingar and aomn yean later Fahlbesg developed the 
eommereial production of the oossponiid under the 
name of aaobhann. 

The diseovory of bonime snlfinido natmally kd to 
the mveetigation of many other wimler eonpounde. 
Tina also led, rather dueeUy, to the dieeoveiy of the 
aolfonephthaleins end the study of the bUondes of ' 
sulfobenaoio amd. Profeasiff Brid leporta how ho 
came to stndy the deoompoaition of diaaommn eom- 
poonds vnth alcohol The labontery book said "add 
atcohifi and amdl the aldehyde" A student esme to 
him and said he did not sm^ aldehyde. Bonaen took 
the tube and could not smdl aldehyde either. Be 
made this into a good atory, teUing how atabbem the 
student was who wouldn't smell aldehyde whan told 
to do 80 . 

The work of Professor Benson and his atodmita 
never degenerated into the mere preparation of new 
compoands. He always endeavored to eataUmh aone 
general principle in relation to the snbetaneea pro- 
pared. 

In 1883 Protacaor Rwnsen came back to the achui 
of osone on carbon monoxide and a very earefUl in- 
vestigation demonstrated that the latter » not oxi- 
dized when the mixture with osone is heated to 300” 
aad the osone is completely deeompoeed. He also, m 
an investigation which proved that phosphmms nan- 
ally contains a little carbon, demonstrated that cariibii 
monoxide is not oxidized when mixed with air and 
paceed over moist phosphorns, although osone is 
formed m quantities. A aatiafsetory theoretieal ex- 
planation of these remaihable resnlts u sbll to be 
found. 

In 1889 Professor BemMn made an exhanstive 
stndy of the Iiteratnre of the doable halidea aad 
foand that, with very few exeeptions, tiie nnndier of 
mols of an alkali halide combined with one mol of 
another halide is equal to or less than tiie nnmber of 
atoms of chlorine in the other halide. A eonsidenhle 
number of experimental investigationa vrwe earned 
ont with his stadents to test the validity of this gea- 
eraliaatKm. The eonduaion tiiat two ehlotino atone 
nnita to fonn a bivalent group hoe not been genendty 
aocei^ and does not agree wall wBh the more xo- 
cent cloetronie theories of ehendoal oombination. 

Wlma Bemaen went to Johns ^pUns Dnivunity 
in 1878^ these wee no satiafactoty medinm in Auntien 
for the pabBeatum of an aeeoant of his rnsBamhiii 
A few of his artidea werepabliahad in Th« dmtrmm 
JmtnMl but P r o f esso r ]>ana» the editor of 

that Jour^ soon da^ed that luasaiuhsa n oignae 
f i li s wi ali ’y difi not furnish material of sni M it kdsg> 
ato to Ua.raadnu and advind paiHuntiok ghtoMf 
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ProdSfiHior HwiBen wbb not satuBed with this and, 
with the aid of other diemiste, he established The 
Amertean Ckethtoal Journal With far-sighted vis- 
ion, he made this a medium of publication for Amen- 
ean chemists and not an organ of the Johns Hopkins 
University For thirty-five years this journal was a 
very important agency for the promotion of genuine 
chemical work It was the first American journal in 
this field which secured widespread recognition 
abroad and it would be difficult to overestimate its 
value in stimulating chemical work and m placing 
Americans in their nghtful place among the chemists 
of the world At the close of the fiftieth volume 
President Remsen decided that publication in Amer- 
ica would be better served by incorporation of The 
Amertean Chemical Journal with The Journal of the 
Amertean Chemtcal Society This was done and the 
latter journal carries on its title page a record of the 
consolidation of the two journals. 

Remsen’s first book was a ‘Theoretical Chemistry,” 
written while he was at Williams College It passed 
through five editions and was translated into German 
and Russian His “Organic Chemistry” was pub- 
lished m 1883 and has been the medium through which 
many chemists, physicians and others have been in- 
troduced to the subject His text-bodcs of “Inorganic 
Chemistry,” both elementary and advanced, are char- 
acterized by a logical, lucid stjde which has made 
them very popular and widely used The “Organic 
Chemistry” was translated into many foreign lan- 
guages and several of the other books were also trans- 
lated 

A long senes of students, trained in intimate asso- 
ciation with Professor Remsen, are now widely scat- 
tered and many of them hold important positions as 
teachers and m the industries They lode back to 
him as to a father, who always required high quality 
in their work, who was wise in his advice and helpful 
in their difficulties 

Professor £ E Reid wntes, “It is impossible to 
characterize or describe Remsen He had a keen 
sense of humor and a ready wit, a personality in the 
fullest sense of that term He drew people to him 
but always kept them m their place.” 

In 1881 Boston had trouble with her water supply 
\nd Professor Remsen was called upon for his advice. 
He was fortunate enough to discover the cause of the 
difficulty On many other occasions he was called 
upon for public services to Baltimore, Maryland and 
the '^ted States. He was for some years a member 
of th«rGood Roads Commission of the state 

In 1901 Remsen succeeded D C Gilman as presi- 
dent of Johns Hopkins Umversity The resources 
of the university had been depleted by Ihe deprecia- 
tion of some of its secuntieB and the period of fais 


administration was a difficult one. In spite of 
the university continued its steady and satisfaehttljl^ 
devdopmont The schobl of engineering was foundedi! 
and the cramped quarters m the heart of the city were 
exchanged for the magnificent campus which the uni* 
versity now occupies m the outskirts of Baltimore. 

President Remsen retired in 1913 After that he 


spent his tune in travel, in revising his books, m work 
for the government as chairman of the Beteee 
Board organized during Roosevelt’s administratum to 
consider questions pertaining to the law for the con- 
trol of food products and their adulteration, and m 
consulting woik for one of onr largest industrial cc^ 
porations. He died at Carmel, California, in 1927, a| 
the age of eighty-ono 

He was the recipient of many honors The degree 
of LL.D was conferred by Columbia, Princeton, Tale, 
Toronto, Harvard and Penni^lvama. He was a for- 
eign fellow of the London Chemical Society and for^ 
elgn member of the French Chemical Society* In 
1902 he was president of the American Chemical 
Society, m 1903, of the Amenean Association for tire 
Advancement of Science During 1907-13 he was 
president of the National Academy of Sciences. In 
1908 he was awarded the gold medal of the Society 
for Chemical Industry and in 1910 was president of 
that society. In 1914 he received the Willard Gibbs 
medal of the Chicago Section of the American Chemi- 
cal Society 

In his boyhood Remsen was reared m a veoy steiet, 
religions atmosphere and he retained a simple re- 
ligious faith throughout his life In his address “On 
the Life History of a Doctrine,” delivered as presi-^ 
dent of the American Chemical Society, after point- 
ing out that “faith is called for at every turn m 
scientific matters as well as spintual,” he said, “It 
would be as illogical to give them (atoms) up as it 
18 , in my opinion, to deny the existence of a power in^ 
the universe infinitely greater than any of the mani- 
festations familiar to ns, infimtdy greater than man; 
a power that ‘passeth all understanding ’ ” 
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THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OP SCIENCE 

THE RENO MEETING OF THE PACIFIC 
DIV18ION-IZ 

AuwaoAs PKTTOPASBOiiOOzaiXi Soonrr, Paomo 
DiviBioir 

{T E. Batolme, eeeretary pro tm.) 

The Padfie Dividon of ^ AmaAeaaa Pbytapatire* 
logical Society met on June 28. The first pe|mr, Ity 
W. T. Home, ffiseuswd the fintit decays of tire 



mmmrn m, iwj SCtMM€M M7 


Balri^ ekterw Pvn. ms npoiied 9 M tbs aoit eom- 
mom 0 Mae of doooy in this fmit, viih Psntotlimm 
Lk. saoond in importanoe. 

J. P, Bennett desonbed e method of treating pemr 
trees with feme eitrate tor the control of lune-induoed 
chlorosiB 

The addition of a small amount of peat soil to a 
fertile potting soil was reported by T E Bawhns to 
treble the early growth of celery m this soil; the 
pos^bility of this inoreased growth being due to the 
edery myoorbusa was discussed 
Experiments reported by M. Shapovalov gave evi- 
dence that the western yellow tomato blight is trans- 
nutted by EutetUx tenella Baker* Typical disease 
symptoms were only produced under proper envirou- 
mental conditions It was suggested that the name 
of the disease be changed to ^^tomato yellows.” This 
change was approved by the society 
H S Fawcett and W B* Barger reported that the 
maximum rate of decay of citrus fruits by Pentctlhum 
itahcum and P dtgitmtum was produced at tempera- 
tures between 66 S'* and 80 6^* F , temperatures above 
and below these limits bemg less favorable for decay 
In most cases the rate of decay was much more rapid 
at the stem-end than at the stylar end of orange 
fruits. 

A paper by L J« Klotz on the eusymes of Pyth%a- 
cyaU$ citrophthora Sm and Sm reported positive 
evidence for the presence of the following ensymes in 
the mycelium of ^is fongns— lower esterases, diastase, 
mvertase, maitase, omulsin, phlondzinase asparagi- 
nase, urease, peroxidase and catalase. An improved 
method of determining enxyme activity was described 
F. N Briggs reported experiments in debulling 
barley seed with sulphuric amd to induce infection 
with eovered smut, Usttlago hordet. 

Experiments on the mfloenoe of various enviTon- 
mental factors on the development of the curly-top 
disease of sugar beets were described by W Carter. 

Bovakical Socixtt or Aaoduoa, Paoisic Division 
(«r. P Bennett, aecretarp, Berkeley, CaUfornta) 

The Botanical Soeiety of Amenea held three half- 
day sessions on June 22 and 23. From 30 to 60 
people were present at each session. Twenty-three 
papers were presented. 

The following offloers were elected for 1927-1928: 

D B. Hoaglsnd, president; tTniversity of Oalifor 
nia, Berkeley# Oallfoniia 

Q. IL Smith, eeeretary; Stanford University, Cali- 
fornia. 


BooLomoAX* SoennET w Abuuoa 
(A, G. Veetal, Secretary far the Mena meetmy, 
Stanford University) 

The Ecological Society of America held a jomt ses- 
sion with the Western Sooiety of Naturalists, as folly 
reported by the secretary of that society It may be 
said here that the excursion to Pyramid Lake on 
Friday, m which all the ecologists attending the meet- 
ing participated, proved of unusual interest to the 
ecologists 

pAoino Coast Entouolooioal Socivrr 

(E. P Van Duaee, secretary pro tem, San 
Francisco) 

The Paeiflo Coast Entomological Sooiety met in 
the Agnonltnre Hall, with 97 members and viattors 
in attendance. In the absence of the regular offieera 
of the society Mr E. P Van Dusee called the meet- 
ing to order and proposed Professor G W Wood- 
worth as chairman pro tem Mr Van Duzee was 
asked to act as secretary for the meeting. There 
was no formal program, but Dr 0 Dallas Hanna 
gave a most interesting talk on his expenenoes m col- 
lecting mseets m Alaska during the years he waa 
engaged in government work there, and Dr Frank 
R Cole told of some studies he had made on the 
cunouB flies belonging to the genus Diopais^ and 
later also gave some account of the insect collecting 
he had done during hia residence in Florida, A gen- 
eral discussion of these matters and notes by other 
members and visitors filled the tune of the meeting. 

San Francisco AQtfAitnrM Sooistt 
{€ J MaeMssktn, seerstary, Mill Valley, CaUf ) 
The San Francisco Aquanum Society held one 
joint session with the Western Society of Naturalists 
and participated in the excursion to Pyramid Lake, 

Wbstsbn Plant Quabantins Board 
(W. C Jacobsen, tecretary, Sacramento, California) 

The ninth annual conference of the Western Plant 
Quarantme Board was held immediately preceding 
the regular sessions of the Paoiflc Division 
This board was oigamsed in 1919 at Riverside, 
Cahfonua, under the leadership of Mr O H Heeke, 
the present director of agriculture for California 
Its territory includes the eleven western states, also 
Hawau, the State of Lower California, Mexico and 
ttie.jPnmnoe of British Columbia, Canada 
It was Abe first, hence the pioneer, regicmal plant 
quarantine board, of whieh there are now four eoveiv 
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ing tile entire United States These four regional 
boards are further coordinated by the National Plant 
Board, a foster-parent m touch closely with national 
quarantine matters It is unique m that it incorpor- 
ates in its membership representatives from temtones 
outside of the United States 

The Rono session of the board nccessanly attended 
to matters of vital interest to the western area, in- 
volving similar plant quarantine action against pests 
found in other sections of the United States, discus- 
sion of uniform basic quarantine laws passed by 
recent legislatures and the harmonising of state 
quarantines pertaining to quarantmable commodities 
moving between the several states and temtories 
represented 

iChairman Oscar Bartlett, state entomologist of 
Arizona, presented clearly the importance of detailed 
and careful inspections of vehicles erossmg state 
boundaries as a means of preventing the introduc- 
tion and spread of serious plant pests, also empha- 
sizing the readiness of dangerous insects to enter 
from parts of Mexico unless a consistent and vigilant 
cheek is kept on all incoming plant commodities 

The recent introdnction of the Meziean fmit fly 
into Texas was discussed by G H Heoke, pointing 
out that this dangerous insect was the flrst represen- 
tative of a group of seriously destructive Trypettdae 
to become established in the United States He 
clearly defined the menace presented and spoke of 
the importance of eradicating it and suppressing 
further spread by necessary quarantine action under 
the leadership of the Federal Hortieultaral Board 

The determined attitude taken by Secretary Jardme 
in maintaining a rigid quarantine against Spanish 
graphs because of Mediterranean fruit fly infesta- 
tion was commended 

There were general discussions on the control of 
European earwig and insect pests of narcissus bulbs, 
the latter by Cbas F Doucette and Dr Frank Cole 
of tlie U S Bureau of Entomology Other pests 
under consideration were Mexican bean beetle, alfalfa 
weevil, Colorado potato beetle, Thnrbena weevil, and 
pink boUworm of cotton 

An important feature of the meeting was the sub- 
mission of detailed lists and reports on eoonoxmc 
pests, both insects and diseases, in the vanous states 
represented m connection with the reports on quar- 
antine conditions m each state during the year pre- 
ceding 

Two offleial representatives from the Mexican De- 
partment of Agriculture and Development, Dr. Alfons 
Dampf, duet entomologist, and Mr. Ennque Coppel 
Rivas, inspector .general of fumigation and pint 
quorantinos, indicated the progress being made in 


Mexico in the matter of pest detection and eontrol, 
as well as detailed reference to the procedure ua 
effect in the three west coast states of MexieO; ^ 
namely, Sonora, Sinaloa and Nayont, to prevent in- 
troduotion of dangerous insects existing m other por- 
tions of the Republic of Mexico This area was, 
until the spring of 1927, quite isolatod, hut is now 
made more subject to pest introduction and distribu- 
tion by the completion of a new rail line New regu- 
lations are m effect in Mexico against Mediterranean 
fruit fly hosts from foreign countries. The importanoe 
of their cooperation with our western states on the 
Pamflo Coast was emphasized 

To the end that there might be a bettor understand- 
ing between pest conditions in Mexico and in the 
United States and the relationship of adequate pro- 
tection against the introduction into either from each 
of the countries of dangerous insect pests and plant 
diseases, there was recommended to the authorities 
at Washington the creation of an international crop 
pest commission to make careful study of the entire 
situation, its findings to be made available in an ad- 
visory way to the regularly constituted authorities in 
each republic 

The value of uniformity m apiary inspection xegn-^ 
lations and quarantines brought about the suggestion 
that a permanent committee be formed within the 
oiganization to bring about harmonious action as to 
quarantine regulations and uniform organization in 
the vanous states for the elimmatum of Amenean 
foul brood 

A standing committee on pest surveys was con- 
tinued, as well as a committee on uniform treatmeats, 
this latter committee to investigate all methods of 
treating plant products either by sprays, fumigations, 
both atmospheric and in vacuum, vanous dips, dry 
beat and hot water treatments, etc , m order to deter- 
mine if any feasible methods eonld be utilized to ma k e 
safe the interstate and intrastate movement of pest 
hosts by secure treatments 

The Western Plant Quarantine Transportation 
Committee, consisting of representativeB of railway 
and express companies, was m attendance to aid in 
the correlation of pest prevention methods insofar os 
common carrier agents could assist 

A further detailed disoussion of the value of auto- 
mobile inspection was presented by A C. Fleury, of 
California, basing the same on one full day’s utter- 
oeption of pests. Representatives of the Office of 
Blister Rust Control, G. Bi. Btillinger and 6, N. 
Wyokoff, explained the program in effect to stem 
fu^er spread of this disease of white pines timmi^ 
elimination of currants and gooseberries and by 
quarantine enforcement. 
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Th« offioers elected for the eneiimg year are 

George G Behweu, ehatrmon, entomologist, State 
of Nevada. 

J I Qnner, v»ce>ohainnan; horticultarist, Wash 
ington State Department of Agncaltore, Olym 
pia, Washington 

M. L Dean, representative on the National Plant 
Board, director, Bureaa of Plant Industry, 
Idaho Department of Agriculture 

W O Jacobsen, secretary, chief, Bureau of Plant 
Quarantine and Pest CTontrol, Oalifomia State 
Department of Agriculture, Sacramento 

Wbstebv Society or Fabk Eooxoifxcs 

(P F Cardan, secretary, Logan, Utah) 

Farm economists of the eleven western states met 
with the Pacific Division on June 22 and 23, and 
perfected an organiaation to be known as the West- 
ern Society of Farm Economics The purpose of 
this society is to promote understanding among west- 
ern farm economists relative to economic problems 
m the respective states, the methods need m studying 
these problems and the progress made toward their 
solution The association will aim also at coordina- 
tion of effort wherever coordination is practicable 

The society met m the Maokay School of Mines 
building of the University of Nevada, where they 
were welcomed by President Walter E. Clark Presi- 
dent Clark opened the conference by outlinmg some 
eoonoinic problems involved in public land adminis- 
tration m the Intennountam Region The remainder 
of the first day was spent m a consideration of 
projects m agricultural economics as they were out- 
lined by delegates of the states represented Sogges- 
tjons for coordination of work and standardmng 
methods of investigation were offered by B H. Cntch- 
field, of the U, S Bureau of Agncnltural Economics 

The program of the second day was as follows. 

Investigations in Farm Management,*’ by George L 
Bulerud, Umversity of Idaho, read by B. C Engberg, 
UaJveraity of Idaho, discussion led by P. V. Oardon, 
ITtidi Agricultural College. 

^‘Investigations In Cost of Production, ’* by B. T. 
Burdit^, Colorado Agricultural College, B H. Cfiawson, 
University of Nevada, and H. D. Seudder, Oregon Agn 
enltural College. 

“ICiifcetmg Problems,” by B, L Adams, University 
of CUifoniia, read by 8 W Shear, University of Cali- 
fornia. 

“Factors affecting the Supply of Farm Products,** by 
K Bauehensteixi, University of Oalifomia. 

“Need of Statistical Measurements in determining 
and Oorreetly interpreting the Irrigation Situation,” by 
Oheries K. West, UniveniW of California. 

“OOMeetteg and dlweminatteg BooMitle, Stariotieal 


and Maritetlng Information,” by D. B Breithaupt, Ore- 
gon Agricultural College 

Officers for the ensiung year are F B Headley, 
University of Nevada, president, H D. Seudder, 
Oregon Agricultural College, vice-president, P. Y. 
Cardon, Utah Agncultural College, secretary-trea- 
surer 

Western Socxbtt of Natubausts 

{C V Taylor, secretary, Stanford University) 

The Western Society of Naturalists held its twelfth 
annual meeting on June 23, ut affiliation with the 
Pacific Division As evidence of the continued activ- 
ity of this biological organization, which alone is 
distinctly western in origin and representation, it 
should be noted that the day’s program included 
reports of 20 investigations from eight different 
research laboratories The afternoon session was 
held jointly with the Ecological Society of America 

In his paper, “Contribution to the Replacement of 
the Linnaean System of Nomenclature,” Dr Q Dallas 
Hanna said that the Linnaean system of binomial 
nomenclature of animals and plants, established m 
1758, has been a eonstant cause of dissension ever 
sinoe If we accept evolution as a fact we eaa not 
assume that all species were created as they now 
exist and will never change Nor can we consistently 
persist tn the naming of such assemblages of in- 
dividuals as we think have eommon ancestry We 
may as well admit that species m the Linnaean sense, 
created entities, do not exist in nature Therefore, 
tn addition to dropping the genus as a part of the 
name it would appear to be advisable to define a 
species as an individual organism or part of an or- 
ganism deposited in a public museum and to which a 
name has been given and duly published Supposed 
relatives of thu specimen might bear the same name. 

Professor S J Holmes, discussing “The Differmi* 
tial Mortabty of the Negro,” concludes that the Amer- 
ican Negro IB building up an mcreasmg degree of 
immunity to two of the greatest scourges of the col- 
ored race— tuberculosis and pneumonia, further, that 
N^roes are less susceptible than the whites to scarlet 
fever, diphtheria, measles and vanons other maladies. 
Smoe, due to both an increasing immunity and im- 
proved sanitation, the birth-rate of the Negro, par- 
tieularly m the north, may probably soon exceed the 
death-rate, the biological fate of this race is of prune 
importance m the eventual ocmipoBition of the Amer- 
iean people. In the long run, this question wiU 
likely be decided on the basu of differential mortality. 

Dr. Laurence Ixvii^ reported results of zeeent 
•tiidiee on phosphoric add ohangee in worked mam* 
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maUm mvaclft. Aeid-solnUe iaoigamo phosplionis 
of eat mnaele may be either mereaeed or dimiiuahed 
by bnef tetamo stimulation to exhaustion, with ap- 
parent corresponding changes m ^'laotaoidogen ” 
Protracted interrupted stimulation, even if not re- 
sulting in fatigue, causes increase of the phosphorus 
and decrease in ‘'laetacidogen.” 

Howard C Day presented experimental evidences 
that show both for Btruoture and behavior distinctly 
close smulanties in the contractile vacuole m Amoeba, 
Sparoetomum and Paramoeomm 

Laura Oamjobat briefly desonbed a new marine 
Suplotee and her method for inducing at will both 
the encystment and excystment of this epemes 

From results of recent expenments by methods of 
nicrodisseotion on early developmental phases m the 
eggs of the starfish Patrtea mmtata, D. M, Whitaker 
concluded tiiat the ^'antipolar^ yolk or some substance 
with it is essential for normal invagination and that 
in grafted halves following a out through the polar 
axis the haploid half tends to invaginate sooner than 
the diploid half 

P. L. Badir reported evidence from expenments 
on a new marine amoeba, for a monaxial polarity 
which persists not only throughout the activity of 
the normal amoeba but also m its reorganisation fol- 
lowing the excision of either its antenor or its poe- 
tenor end. 

In his paper on ^‘The Fundamentalists and the 
Origin of Species,” Dr Barton Warren Evemann 
e^qmssed regret that any biologists felt it necessary 
for science to be represented at the Seopes tnal at 
Dayton, Tennessee, where the only question before 
the court was whether John T. Scopes had violated 
a state law The question of the origin of speoias 
was not before the court 

But why should our people believe in the evolution- 
ary ongin of spemes when they have had no oppor- 
tunity in our schools to make any study of species of 
a nima ls and plants, the only way by which any one 
can get any clear conception of what a species » or 
how species onginatef A recent survey of the 
cnmcula of the 302 high schools in California showed 
that only a negligible percentage of the 126,000 
pujuls enrolled were afforded any chance whatever to 
study species of animals or plants Systematic nod- 
ogy and systematic botany as school subjects are no 
longer thought worth while, so our children go 
through the schools without ever getting any expen- 
enoe in the study of species and therefore leave the 
aehools ignorant of the facts and principles of the 
evolutionary origin of ^leoies 

In his studies on ^^^I^tneseenee of a Cirratnlid 
Worm,” Professor A B Moore found that hunines- 


eenee of tbe eirri may yidd bight of brii^rtness mpml 
to 6 milhamberto. Exposure to dear sunlight for 
half an hour searody affects the lununesoaiMie of the 
live worm, but the luminescent material obtained by 
crushing the worm on filter-paper is destroyed by 
sunlight in about thirty seconds, and by exposure for 
nine minutes to a 6,000 candle meter light Failure of 
light to inhibit luminescence m the living worm is 
presumably due to the rapid synthesiB of the lumines- 
cent material. 

Francis 0 Oilcfanst reported the results of experi- 
ments m which he subjected amphibian {Trxturun 
toroMs) eggs in their cleavage stages to a honsontal 
temperature gradient The primary polarity of the 
eggs and the fundamental bilaterahty were not cer^ 
taanly affected, but the subsequent development of the 
dorsal axial stmetarB was markedly influenced. 

In her paper on ‘‘The Flmra of Quadalnpe Island, 
Past and Present,” Miss Alice Eastwood said that 
on account of the great number of endemic species 
that have been found on the idand, the flora is 
peonliarly interesting and is rapidly bmng destroyed 
by the goats that were mtrodueed many years ago to 
farniah fresh meat to manners in danger of sonrvy 
and which have increased without the xestnotions of 
natural enemies In looking over the small collection 
made on the island by H L Mason on the Expedi- 
tion of the California Academy of Sciences to the 
BeviUagigedo Islands m 1226, it seemed desurable to 
bring together the scattered reoords of the vanous 
collections made on the uland, showing the gradual 
extermination of species, the introduction of some, 
generally weeds, and the relationship of the flora to 
that of the mainland 

Dr. Walter Garter reported expenments in spray- 
ing sugar beets with various light-absorbing pigments 
to determine influence of illumination on sasceptibility 
to ouriy-top disease and on partial resistanoe to it. 
Interception of heat-producing rays proved benefloiaL 

Dr. W. S Cooper’s studies of the dune area north- 
east of Monterey, which were greatly aided by air- 
plane photographs, correlated the older extensive 
dunes ynJUh a penod of uplift and the younger dunes 
near the present shore with more recent subsideDoe. 
He point^ out how ecology may oontnbnte to geol- 
ogy. Available moisture in a California locality for 
1923-24 was less than one fifth of that for 1628-27, 
as diown by Dr A. 0. Vestal Soil-texture data eon- 
firmed hiB observation that soils of chaparral habitats 
are generally coarser than those of grasslands. 

In his paper on “Some Experiments in hanging 
Touag Salmon from Fredi to Salt Water,” Ahin 
Seale said that during tha past yesiv the experiments 
had been oondaeted at Steinhart Aquarium with (he 
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young of the Chinook salmon, Oncorhynchua taeha- 
wytacha The Ashes were taken from the hatchery, 
their age and size were recorded, the conditions under 
which the expenments were conducted were under 
perfect control, all sudden changes of temperature 
were avoided, and speciAc gravity and temperature 
readings were taken each morning 
Professor Q J Peirce reported further studies on 
crystallirations in brines taken from the Bay of San 
Francisco Ah observed under high magniAcation, 
particles ol foreign matter come to be incorporated 
into the growing crystal If unicellular algae are 
thus entrapped, they ^ill demonstrate the pressure 
develop<*d in the growing crystal, for their pear- 
shajied cells will be pn'ssed into slender spindles 
These spindles do not n*8ume their original shape 
when the crystal contoiuuig them is dissolved, w’hich 
indicates that a very considerable force attended their 
compression On the otlier hand, grams of starch, 
droplets of oil and other bodies of relatively simple 
chemical compound arc not deformed, showing that 
their mechanical strength is greater than that of 
protoplasm, which is composed of several or many 
compounds 

The “Distribution of Nudibranchiate Mollusca^ was 
discussed by Professor F M MacFarland, whoso 
extensive studies on this problem are conclusive iii 
showing that the more uniform conditions of Arctic 
seas permit the wide distribution of a single or small 
number of species of each genus, which, extendmg 
Bouthwanl, has become split up into an increasingly 
larger number ot species in response to the diversiAcd 
environmental conditions met with More temperate 
and tropical wateis eontam forms whose affinities 
indicate utilization of former marine connections 
across Central America and between the Mediter- 
ranean and the Indo-PaciAc seas 
Following are the officers of the PaciAo Division 
Amcncan Association for the Advancement of Science 
tor 1927-1928, elected at the Reno meeting 

Freaxdant C A, Kofoid, professor of zoology, Uni 
versity of California. 

Vice preatdent Bmest G Martin, professor of 
physiology, Stanford University 

Saeretary-Treaaurer A G Vestal, Stanford Univor 
sity, California (to take effect October 1, 1927) 

EXEOUTIVB OOMMrrTBB or thb Pacipiq Divisiok 

Ernest G Martin, oAoiman, professor of physiology, 
Stanford University, California 

C A. Kofoid, professor of zoology, University of 
California, Berkeley 

Walter S Adams, director, Mount Wilson Observa- 
tory, Pasadena (1928). 

Bernard BenAeld, oonaulting engineer, Kohl Build 
log, San Francisco (1929). 


Joel H Hildebrand, professor of chemistry, Univer 
sity of California, Berkeley (1929). 

Leonard B Loeb, associate professor of physics, 
University of California, Berkeley (1931) 

Emmet Bixford, professor of surgery, Stanford 
University, 1795 California Street, San Franeisoo 
(1928) 

J O Snyder, professor of zoology, Stanford Univer- 
sity (1930) 

O F Stafford, professor of chemistTy, University of 
Oregon, Eugene (1930) 

W W Sargsant, 
Secretary, 


SCIENTIFIC EVENTS 

THE MEDICAL SCHOOLS OF THE UNITED 
STATES 

Ths Secretary of the Council on Medical Education 
and Hospitals of the American Medical Association, 
Dr N P Colwell, in a statement made public on 
July 11 by the Bureau of Education, Department of 
the Interior, reports that during the past two years 
changes made m medical schools in the United States 
have been chieAy in the erection of new buildings, 
improvement of toaclung staffs, the rearrangement of 
subjects in the cumculum, and closer affiliations with 
hospitals, with increased opportunities for students 
personally to study diseases at the bedside in dis- 
pensanes and hospitals 

The number of medical schools Auctuated from 80 
m 1923 to 79 m 1924, when the General Medical Col- 
lege of Chicago was discontinued, and back to 80 in 
1925, when the University of Rochester School of 
Medicine and Dentistry was added In 1926 the 
charter of the Kansas City College of Medicine and 
Suigery was revoked, but a new institution waa 
promptly chartered to take its place under the name 
of the American Medical University of Kansas City 

During the past two years the number of medical 
students has continued to increase Instead of only 
12,930 in 1919, the number increased to 17,728 in 
1924, to 18,200 in 1925, to 18,840 m 1926, and to 
19,532 (estimate) in the session of 1926-27 

The number of graduates also increased from 2,529 
in 1922 to 3,562 m 1924 and to 3,974 m 1925, but 
decreased to 3,962 in 1926 Although the number of 
medical schools has remained at about 80 since 1920, 
the numbers of both students and graduates have in- 
creased. 

At the beginning of the reoxganization of medical 
schools m 1906 the 162 medical schools then existing 
enrolled 25,204 students, an average of 156, and 
turned out 6,364 graduates, an average of 33 Last 
year (1020), however, the 76 medical colleges in the 
United States enrolled 18,840 students, an average 
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of 288| and turned out 3,962 gimduateo, an averago 
of 60. Dunng the paat few yean, indeed, the ned* 
ieal eehools rated in Glass A have been filled almost 
to capaeity. 

The movement toward the building of lazger teach- 
ing plants, including both medical schools and hos- 
pitals, continues During 1925 and 1926* such en- 
lazged plants have been established and partially 
completed at the Universities of Colorado, Columbia, 
Blmois, Ohio, Rochester (N Y ), Vanderbilt, West- 
ern Reserve, Wisconsin, and Meharry Medical Col- 
lege Those which are nearing completion or are 
partly occupied are of the Universities of Chicago, 
Northwestern, Tennessee, and the Detroit Medical 
College. Medical centers with more modem build- 
ings erected nearer to teaching hospitals are being 
established by the medical schools of Oeorge Wash- 
ington, OeoTgetown, and Howard Universities at 
Washington, D C., and also by Temple University 
at Philadelphia. 

Since 1912 most of the medical schools have limited 
their enrolments to the numbers which could be given 
a satisfactory training m medicine, depending on 
their varying space, equipment and hospital rela- 
tions This limitation of enrolments has reduced the 
attendance in few of the colleges formerly having un- 
duly large enrolments. The capacity of all others 
remains the same or shows an increase 

The United States still has more physicians in 
proportion to its population than any other country 
In 1925 there was one physician to every 753 people, 
while Great Bntain reports (1921) one physician to 
every 1,087, Switzerland and Japan r^rted (1925) 
one, respectively, to every 1,290 and 1,369; Germany 
(1912) one to every 1,940, Austria (1912) one to 
every 2,120, Sweden (1925) one to every 3,600. 

In the United States, as in other oountneS| there 
has been a tendency during recent years tor physi- 
cians to locate in cities rather than in rural distnots 
There is not, however, a shortage of physicians, the 
problem being one of distribution 

SURVEY LINES OF THE U. S. COAST AND 

geodetic survey 

Thb records of the Coast and Geodetic Survey 
diow that the distance between its two surveying 
stations on Mt Shasta and Mt Helena, both m Cali- 
fornia, is 192 miles This line was used m a survey ex- 
tended along the 39th parallel to join the surveys and 
charts of the Atlantic with Uiose of the Pacific coasts 
of the United States. The system of tnangulation 
involved the measurement of a few lines across coun- 
try with extreme accuracy by means of metal tapes 
or base bam. Each of these lines form the side of n 
triangle, the other sides are computed from this 


measured line by means of the angles of the triangles 
observed with high grade theodffiitea. 

The line between Mt Shasta and Mt Helena could 
be used fay reason of the employment of very large 
minors m the form of heliographs mounted on ea<A 
of the stations. By means of the telescope of a 
theodolite the observer at one station could see, 
through his mstrument, the reflected sunbght as a 
very dun star on the other peak 

Another long line m the survey across the country 
by the United States Coast and Geodetic Survey was 
between Mt Ellen, Utah, and Uncompahgre Peak, 
Colorado, the distance being 182.7 miles There are 
many lines m the surveys of the Coast and Geodetic 
Survey wfaioh are smre than 100 miles m length be- 
tween stations. 

It has been found, m recent years, to be more 
efficient to use electric signal lamps in the place of 
heliographs An ordinary auto headlight with an espe- 
cially constructed bulb, with contracted filament, has 
been so effective as to enable the obsezwer to see its 
light with the unaided eye for distances as great as 
150 miles. The electric current used is supplied by 
ordinary dry cells, such as is used to nng door bells. 
It was only when the atmosphere was as clear as 
crystal that the visibility was so perfect Ordinarily 
the atmosphere has some haze m it and then the 
lights do not appear so bright 

The distance that one can see from one part of the 
earth to another depends on the heights of the moun- 
tain peaks and the configuration of the intervening 
ground. The curvature of the earth is so great that 
at a very few miles it would be impossible for a man 
standing at the shore-bne of a bay to see a man stand- 
ing at the ahore-lme on the opposite side. Where 
there are deep broad valleys between mountain ranges, 
the greatest distances can be observed. 

EXPLORATIONS IN BRITISH COLUMBIA 

Boluk T Chahbbrlik, professor of geology at 
the University of Chicago, who with Mr. Allen Corpe, 
of New York, was the first to climb any of the major 
peaks of the Caribou range of British Columbia in 

1924, has retnmed to the university after zeaohing 
the summits of three new peaks of th erange. Mr. 
Carpe, a prominent member of the Amenoan Alpine 
Club and one of the famous Mt Logan expedition in 

1925, again was Professor Chamberim’s oompauion 
this summer. 

Tbe new peaks diimbed this summOT were Kiwa, 
with an elevatiim of 11,400 feet; Mt. Wdooms^ with 
an elevation of 11,160 feelv and Mt. Goodell, 10,450 
feet high. Kiwa was named for a ereek wMA has its 
origitt m the ranges and Goodell waa named for '‘Sinn’’ 
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Qooddl, a jifusker and trapper of the ragioni who waa 
a member of the eapeditionu 
To reaeh the new peaka, Profeeaor Chamberlin and 
Mr. Carpe baek*packed their equipment np gpriady 
and canbou trails sixteen miles to the end of the Kiwa 
Glacier After they had established a camp at an 
devatiou of 4,700 feet, they had considerable diffienlty 
in surmounting two crevassod loe-falls Sewal days 
were required to find a route over whidi they could 
pack sleeping-bags and food to a bivouac above the 
second loe-fall. From this base they climbed Kiwa 
Peak m five hours, in an interval between heavy snow- 
storms 

Part of the climbing on Kiwa Peak was done on a 
snow slojie with an angle of 47 degrees, np which 
every Step had to be cut. A part of the descent of 
Mt Goodcll could be accomplished only by digging 
out steps, and the two explorers were in imminent 
danger of snowslides They spent seventeen days in 
the mountains, storms and elondy weather often mter- 
fenng with their work 

Until the 1024 expedition of Professor Chamberlin 
and Mr Carpe, little was known of the range, the 
locations on the maps differing greatly Exploratory 
efforts mode by the late Professor E W D Holway, 
botanist of the University of Minnesota, and Dr A 
J Gilmour, of New York, in 1916, were rendered un- 
successful by weather conditions Professor Cham- 
berlin’s successful tnp in 1924 definitely located the 
range, which is separated from the Rockies on the 
east by tliat part of the Rocky Mountain Trench occu- 
pied by the Fraser and McLennan Rivers 
During his exploration of the peaks this summer, 
Professor Chamberlin gathered data ooneeming gla- 
cial movements which are said to be of considerable 
mterest to geologists. 

THE USE OF HUDSON’S STRAITS FOR 
NAVIGATION 

Ak important expedition, according to the daily 
press, has been sent out by the Ca n ad i a n government, 
which left Habfax recently for Hudson’s Straits 
The purpose of this expedition is to mvestigate the 
practicability of the use of the Hudson’s Straits for 
navigation for commercial purposes 
Various interests in westem Canada that are be- 
hind the construction of the Hudson’s Bay Railway, 
the establishment of grain shipping ports on the 
shores of Hudson’s Bay, and a dixeet sea route to 
Europe, demanded that such an expedition be sent 
out to aeoertam whether navigation of the Straits 
can be maintained throughout the year. The expe- 
dition is well fitted out to determine over a period 
of sixteen months exaetly what the conditions within 
the straitB are; whether they are closed by ice to 


mvlA an extent that they will not be practicable for 
the world’s commerce, or whether they are open and 
can be made a commercial avenue with proper navi- 
gation aids, such as lights, buoys, wireless stations, 
lighthouses and air stations 

The expedition is under the command of Major 
M B. McLean, formerly assistant sapenntendmg 
engineer of the St Lawrence Ship Channd. Tb» 
personnel numbers about fifty, ineludixig three squad- 
rons of the Royal Canadian Axr Force, and also fall 
equipment for three wireless stations. These stations 
are expected to keep the expedition in hourly touch 
with Ottawa during the whole time the expedition is 
employed at their work. 

The expedition is also provided with a moving 
pietore photographer, under contract with the Fed- 
eral government, with instructions to film the entire 
expedition from start to finish. The biological board 
also sends a representative to make comprehensive 
study of fishanes. 

The expedition sailed in two ships, the Canadian 
government ship Stanley, an ice-breaker, thoroughly 
reconditioned for her work, and the freighter Lareh, 
which cames a cargo of equipment and apparatua 
which IS said to have cost over $1,000,900 Three baae 
stations will be established, one near Port Burwell 
at the eastern entrance of the Straits, another at 
Nottingham Island at the westem entrance of the 
Straits, and another halfway between, which will be 
situated on the north shore of the Straits 

Each station will consist of seven buildings— 4wo 
dwellings, two hangars, one poweivhouse and two 
storehouses There will be two Fokker one-engine 
airplanes at each station, and the Stanley cames a 
small plane, a Moth, for scouting work to locate the 
sites for the stations. These buildings were all con- 
structed m Halifax and placed aboard the ships ready 
to be erected as soon as the expedition amves at its 
various bases. The supplies which accompany the 
expedition include 450 tons of coal and 100 tons of 
food supphes. 

LECTURES ON SCIENCE 

The program of public lectures for 1927-1028 
given by the Rochester Section of the American Chem- 
ical Society follows 

October 3— fioms eeparaiione, old and neio, by Ms iamo 
migration method. Da. J. EmmAioi, New York Univer- 
sity, New York. 

October 17— Subject of lecture not announced: Da. C. 
Nouxe, Eastman Kodak Obmpany, Boebester. 

November l—MedMnale and pharmaoenUodle: Da. A 
8 Bonmox, Abbott Laboratories, Chicago 

November 21— Mk. E. G Pfaudler Company, 

Boeheeter, 





ItflbKJ^itakinr 



f 


DMmlwr Dtt. B. W. PabBv Umvanity of 

nSiififaii UriMuuu 

{liieQambwr and idtra-vtolat hffht* Dr. 

liiVBiL X«DOB| Dxdvemty of Boeheflter Medical School 
JfUiORfy 9^Sm0ke Db G. T. Moorb, Misaoun Botan- 
imJ Gardens^ St Louis 

January 23 — Db. K. C D Hickman, Baatman Kodak 
Oompany. 

February 6 — Band speatra and moUeuUtr strwjture* 
Dr.^ Saul Dushman, General Electric Oompany 
February 20 — The diseovery of the ovum Dr. G. W 
OOBNKR, University of Bocheeter Medical School 
March tt-^Pharmaeoloffy : Dr. A D Hirbobtkldbr, 
University of Minnesota, Minneapolis. 

March 13 — Dr 6 £ Shstpaiu), Eastman Kodak Com 
pany, Bochester 

April 2 — Db O Maass, McGill UmTersity, Montreal, 
Canada. 

April 16 — l^ood diatillatiton Mb. I. N Huz/tman, East* 
man Kodak Company, Bochester 
May 7 — Some speaker on Anti^Jenooh fueU 
May 21 — Eleotr<hmetr%o meaeuremenU , Dr H C 
Parker, Leeds A Northrup, Philadelphia* 

Lectures at the New York Botanical Garden, during 
September and October, are given on Saturday after- 
noons at 4 00 o’clock The program follows • 

The h%g trees of CaUforma Da. H A. Glbason 
Barer wM /tower# of N#to Fork C^ty and v%oinity 
Mbs* N. L Britton 

Some sttcoeseicmal aspect# of the Zooal vegeiaUon Fro 
rassOR Gboroe E Niohols. 

Tke Wesiehester County Path System Mb. Jat 
Downsr. 

Dahlia# (exhibit of Imng collection) Db. Marshall 
A Hows 

In Southern CaUfomia, Mb. Howard H Cleaves 
Autumn eolorat%on Dr A. B. Stout. 

The campaign against diseases of our food plants* Me 
F. C. Meier, 

The ftora of the CaisWi ifotintasR# Pr07ESS0R Oliver 
P Medsqer. 


SCIENTIFIC NOTES AND NEWS 

The regular fall meeting of the executive committee 
of the American Association for the Advancement of 
Science will be held on Sunday, October 16. Mattem 
to be considered by the committee should be m the 
hands of the permanent secretary m Washington a few 
days before the meeting. 

Photessob E W Bhown, of Tale University, has 
accepted the invitation of the American Mathematical 
Society to give the fifth Josiah Willard Gibbs lecture 
in connection with the meetings of the society and of 
the American Association for the Advaneemmit of 
Science at Nashville, Tennessee, m December, 1927. 

Db. Robert A Milukan, director of the Norman 


Bridge lAdKmtories of the Cahfimua InatitQte of 
Technology, will give a course of siz Lowell lectares 
in Boston beginning on April 13, 1928 His subject 
win be “Twentieth Century Discoveries in I^sios’’ 

A COURSE on “Recent Prepress in Medieme and 
Surgery” will be given dunng the autumn at the New 
School for Social Research, New York City The 
opening lecture will be by Dr Simon Flexner, director 
of the Rockefeller Institute for Medical Research; 
other lectures will be by Drs. Walter B Cannon, pro- 
fessor of physiology, Harvard Medical School, Bos- 
ton, Dr Lewellys Barker, ementus protessor of medi- 
cine, the Johns Hopkuis University Medical School, ) 
Baltimore, Dr Francis Carter Wood, Columbia Uni- 
versity College of Physicians and Surgeons, Dr 
Charles V Chapm, Providence, president of the Amer- 
ican Public Health Association, and Dr Louis I Dub- 
lin, of the Metropolitan Life Insurance Company 
The lectures are intended for laymen, most of whom 
will be college graduates and some of them physimans 
and nurses 

We learn from Nature that Professor Edward 
Westermarck has acoepted an invitation to deliver the 
Fraser Lecture at Glasgow m 1928 It will be remem- 
bered that the lectureship is vested m four universi- 
ties in Great Britain m rotation and this time the 
election falls to Glasgow In view of the fact that the 
British Association will be meeting in Glasgow in 
1928, the date of the lecture will be arranged to coin- 
cide with the date of the meeting 

Dr Howard T. Karsner, protessor of pathology 
m the school of medicme of Western Reserve Univer- 
sity, has been appointed chairman of the division of 
the medical sciences of the National liesearch Coun- 
cil, Washington, D. C , for one year from September 
16 

Db. Paul Ebrenfest, professor of theoretical 
physics m the University of Leiden, has been elected a 
corresponding member of the Academy of Sciences at 
Gfittmgen 

M Louis Kavaz, director of the National School of 
Agnculture at Montpellier, has been elected a corre- 
spondent in the section of rural economies of the ^ 
Paris Academy of Sciences, to succeed the late M. A. 
Balland. 

Dr. Resnhabd Brauns, professor of mineralogy 
and petrography m the University of Bonn, has been 
elected a foreign member of the Norwegian Academy 
of Beiences at Oslo. 

Tke Bussian Academy of Sciences at Leningrad 
has elected to membership Dr. Heinrieb Zeiss, pro- 
feeaot t>f tropical medicine at Moeoow. 
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Db. Hidbto UToouohi, of the Roehefeller Inetitate 
lor MitAttd Beeeareh, was dieted met honorary mem- 
bar of the ^Sooidtd Dennotologique et y6i4r6oIogiqae 
d’Odessa” at its meeting of May 16, when the twenty- 
fifth onmvereary of the foundmg of the society was 
celebrated. 

A*r the celebration of the five hundredth anniversary 
of the founding of the University of Louvain, the 
honorary degree of doctor of medicine was conferred 
upon Dr« James B Murphy, of the BockefoUer Insti- 
tute for Medical Research 

Dr Arthur D Bush, Decatur professor of phar- 
macology, Emory University School of Medicine, 
Atlanta, since 1923, will retire at the beginning of the 
autumn term on account of ill health His successor 
has not yet been appointed 

Da Harold £. Jokes, assistant professor of psy- 
chology at Columbia University, has been appointed 
director of research at the newly-created Institute of 
Child Welfare, of the University of Cahfomia. 

The vacancy in the position of medical officer of 
the drug-control laboratory of the food, drug and 
msectiGide administration, caused by the resignation 
of Dr J. S Jamieson, has been filled by the appoint- 
ment of Dr Paul MeC. Lowell 

F A EtmsT, acting chief of the Fertilizer and 
Kitrogen Fixation Investigations and for some time a 
member of the Fixed Nitrogen Research Laboratory 
staff, has resigned to join the engineering staff of the 
Atmosphenc Nitrogen Corporation, at Syracuse, N Y 

We learn from Nature that Mr. Ceoffrey Evans has 
been appointed principal of the Imperial College of 
Tropical Agriculture at Tnnidad. Mr Evans was in 
the Indian Agncultnral Service from 1906 until 1926 
He was for a tune attached to the Queensland Govern- 
ment in Australia as director of cotton culture, and 
dunng this penod he also worked m Fiji, Papua and 
New Guinea. 

Professor L Boisb, of the hygzmuo institute of the 
University of Strasbourg, has been appomted director 
of the Pasteur Institute at Saigon, French Indo- 
Chiua. 

Professor Lbsok W, Cowet, of the University of 
Geneva, will be visitmg lecturer on geology at Har- 
vard University dunhg the first half of the school 
year beginning on September 26. Professor Collet 
will offer a eourse on the '^Geology of the Alps,*’ as 
vdl as a series of lectures on ''The Principles of 
Oedogy.** 

Dm WinuAic F. Dobaku, past-president of the 
Amerlesa Society of Heohameal EngbeeiSi sailed on 


August 10 as the ofifastal United States delegate on 
the Litemational Advisory Committee on Prune Mov- 
em of the International Electrotechnical Comiiiisaion. 
The meetings were held at Bollagio, on Lake Como, 
Italy, September 4 to 24. Dr Durand also served as 
acting delegate on the Rating of Rivers ui the place 
of N. G. Grover, of the Department of the Intenor, 
the official delegate, who was unable to attend the 
sessions. 

Dr. E. H(mKX Craioie, who since the beginning of 
tlie year has been working in the laboratories of the 
Instituto Cajal m Madnd and of the Central Insti- 
tute for Bnun Research in Amsterdam, is in Budapest 
for the tenth International Congress of Zoology At 
the close of the congress Dr Craigie will return to 
Toronto 

Brother Le6k, professor m the Coll^ of La 
Salle, Havana, who came to New York to receive the 
honorary degree of doctor of science from Columbia 
University at the commencement exercises in June, 
spent parts of June and July at the New York Botan- 
ical Garden, m continuation of studies of the Cuban 
fiora, which, in cooperation with members of the gar- 
den staff, liave extended over more than fifteen years 

Dr. Euqene Allek Smith, emeritus professor of 
mmeralogy and geology in the University of Alabama 
and state geologist since 1873, died on September 7, 
aged eighiy-stx years 

Dr William Libbet, professor of physical geog^ 
raphy at Pnneoion University from 1883 to 1923^ 
died on September 6, aged seventy-two years 

JuEROEK Herman Paarmank, curator of the Daven- 
port, Iowa, Public Museum since 1902, died recently 
Mr Paarmann was bom in Davenport in 1870 and 
was graduated from the State University of Iowa in 
1901 

Dr Charles C Godfrey, president of the Amer- 
ican Association of Vanable Star Observers, con- 
ducted m cooperation with the Harvard Observictory, 
died at Bridgeport, Connecticut, on August 31, ag^ 
seventy-one years 

Rat P, Teele, chairman of the special advisory 
committee appointed by the Secretary of the Interior 
to investigate economic conditions of Indian irrigation 
projects in the West, died while investigating the 
Uintah irrigation project at Myton, Utah, on Septem- 
ber 1 at the age of fifty-nme years 

Dr. ViOTOR G Kimball, aasmtant professor in the 
veterinary school of the University of Pennsylvaiuaf 
died on ^ptember 9. 

The twelfth annual meeting of the Optical Society 
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oi Axoerioa mil be hdd at Union Cdloge, Sehenec- 
tadyi N. Y » October 20, 21 and 22. Headqnartera will 
be at the Van Curler Hotd 

The United States Civil Service Commission states 
that there is a vacancy m the position of senior aero* 
naatteal engmeer at the Liangley Memonal Aero- 
nautical Laboratory, Langley Field, Va ,^at a salary 
of $5>0(H) a year, and that in view of the importance 
of the position in the field of aeronautical research, 
and in order to secure the appomtment of a thor- 
oughly qualified man for the work, an unusual method 
of competition will be followed to fill the vacancy 
Instead of the usual form of mvil service examina- 
tion, the qualifications of candidates will be passed 
upon by a special board of exammers, composed of 
Dr G W Lewis, director of aeronautical research, 
National Advisory Committee for Aeronautics, Dr F 
C, Brown, acting director of the Museums of the 
Peaceful Arts, Mr Starr Truscott, aeronautical engi- 
neer, National Advisory Committee, and Messrs A S 
Ernest and A W. Volkmer, examiners of the Cml 
Service Commission For the purpose of this ex- 
animation the persons named will be examiners of the 
Civil Service Commission. Applications should be 
received not later than October 4 

Appucations for pharmacologist in the Hygienic 
Laboratory, Public Health Service, Washington, D C , 
and vacanmes occurring in positions requinng similar 
qualifications, must be on file with the Civil Service 
Commission at Washington, D C , not later than Oc- 
tober 11 The entrance salary is $3,600 a year. The 
work will be to cany on phannaeological and toxi- 
cological mvestigations and research. Competitors 
will not be required to import for examination at any 
place, but will be rated on their education, trainmg, 
expenence and fitness, and publications or thesis to be 
filed with the application. 

» 

A MOTION picture machine which will take 48,000 
exposures a second and which will be useful in sci- 
entific and experimental work has been invented and 
patented in Germany. There are certain very fast 
operationB beyond the human eye and ordinary film 
photography, where a scientific investigation at such 
high speeds has created an actual need for high-speed 
photography Among these operations may be men- 
tioned the investigation of electric discharges, elec- 
tncal switching apparatus, the determination of the 
speed of bullets, the operation of high-speed looms 
and sewing mae^es, investigations of mental work- 
ing machinery and oaeiUations and vibrations on al- 
most every kind of machine, etc. 


Erratum.— -In the review of Eddington’s book on 
"The Internal Constitution of the Stars,” by Dr H. 


H. Plaakett, printed m tbe woe of SonafreOB for July 
22, several hnes were misplaced at the bottom of tbs 
right-hand column on page The passage ifaoiiM 
read: 

Of the several quantitative predictions fumlriied fay 
Eddington ’s model, none is mors striking or more general 
than this relation that the luminosity of a star, apart 
from a small factor depending iq^n the surface tempera- 
ture, is a single-valued function of its mass The rela- 
tion contains but ono disposable constant (the propor- 
tionality Gonstanj of ICramers’s absorption law), and this 
is fixed from the mass, luminosity and effective tempera- 
ture of a single star (Capella) It is then found that all 
thirty seven stars of known mass and luminosity, botk 
giants and dwarfs, he on Eddington’s mass-luminosity 
curve with the average residual of the order of half a 
magnitude 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Kbuka Coluggx, at Penn Yan, N Y , has received a 
gift of $150,000 from Ball Brothers, glass manufac- 
turers, of Mancie, Ind. This makes a total sum of 
$250,000 which they have given to the college, 

A Chamber ov Commerce committee in Cam- 
bndge, Mass , has reported that Cambridge property 
IS $30,000,000 underassessed, chiefly because of the big 
holdings of its colleges A conference is recommended 
with ofiicials of Harvard Umversity and the Massa- 
chusetts Institute of Technology to see what steps 
might be taken to halt the contmnoua acquisition of 
property by these institutions It is asserted that as 
holdings were diverted to educational uses, they auto- 
matically came off the tax bst, forcing up the tax rate 
and discouraging new developments 

Professor A F Euhlmak, who has been on leave 
of absence dnnng the second semester of tbe present 
academic year, working for the Social Science Be- 
search Council, reaumes his work in tbe Umvernty of 
Missouri at the beginning of tbe academic year and 
will act as diairmui of the department during the 
absence of Professor Ellwood 

Db. Harry F WhiKinson has been appomted as- 
sistant professor m the department of surgery, in 
charge of work m otolaryngology at the medical school ' 
of tbe University of Chicago Dr. Wilkinson has been 
a fellow m otolaryngology at tbe Mayo Clime for 
about three years. 

Db. Bxohabd H Meabb, of Ridmiond, Viigmia, his 
been appomted aasiatant profaaaor of anrgcEry in the 
University of Virginia. 

M Eoucibre baa been appointed profesaor of anat- 
omy at the Umvernty of Paris, to succeed M. Niodii; 
M. Loeper, pxofeiaor of tbevapeutict, to aueoecd tL 
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Carnot; M. Taailly, professor of physies, to socoeed 
M. Darnel Berthelot, and M. Qo^n, professor of 
botany, to saeoeed M Ghiignard 

Da Edward Lukas, of the University of Grax, has 
been called to a professorship of folklore in the Uni* 
versity of Tubingen 


DISCUSSION AND CORRESPONDENCE 

PHILOSOPHY AND THE SCIENCES 

NoTHiKa is more to be desired in the world of 
soholarship to-day than a sympathetic understanding 
between philosophers and scientists Different as are 
their problems and their points of view, their tasks 
are vitally interrelated , and it is in the hope of pro- 
moting in some degree at least the necessary rap- 
prochement that these lines ai'e wntten 

The aim of every scientist, as I should conceive it, 
IS to understand as intimately and m as great detail 
as possible some limited portion of our vast universe, 
the aim of the philosopher, on the other hand, is, not 
to fill out the gaps m scientific knowledge as it 
stands to-day, but to understand the facts that the 
particular sciences hav$ revealed in their relation to 
all that IS, to see things m the light of the whole 
Being finite, no human thinker would dare pretend 
that this "synoptic view^^ can ever be more than the 
merest glimpse, bnt it is his hope that some such 
glunpse may be attained, nevertheless, however dis- 
torted m tune and space that glunpse may he 

The astronomer, the physicist and the chemist, in 
their vanous ways, are interested in the composition 
of matter, the laws of energy and the structure of the 
material universe, the biologist seeks to understand 
the structure and activities of organisms, the condi- 
tions which make life possible and the laws of its 
evolution, the psychologist, when he remains within 
his proper field, examines in a precisely analogous 
fashion mto the phenomena of the hnman (and ani- 
mal) mind, with a view to analysing and classifying 
these and formnlatmg the laws of their succession 
and correlation In cultivating their respective 
fields, the physical scientist definitely excludes vital 
phenomena and the whole realm of animal or human 
mentality from conuderation; the biologist ignores 
the laws of non-living matter and, together with the 
physimst, disregards the influenoe of eonsdousness, 
and the psychologist oonoems himself with those 
matters wbuA both groups of his fellow-workers pnr- 
poisdy and properly neglect. Moreover, m each of 
these domains the scientiflo investigator restricts him- 
sdf to the question of how matter, life and mind, 
reepectively, w<nrk-*-4ie does not inquire into their 
bhoent iwtoxe, and stOl less into fh^ relationsbips 


as parts of one great Reality. But what ts mattert 
What IS lifef What w mindt What is the place 
of mind in physical naturet How are the truths of 
the vanous sciences to be unified into a great world- 
viewt These are all questions over and above the 
specific programs of any one science they are fnsto- 
physioal, msla-biological, and msfo-psyehologieal 
questions* As for God, "I have no interest in that 
hypothesis, says science — and quite properly so, bnt 
if the follower of science is a man as well as a sci- 
entist he has an meradieable interest m God whidi 
only philosophy can wntelUctuaUy (I do not say emo- 
tionally or practically) satisfy And the great and 
to many persona absorbmg question of the correlation 
of religion and science is also a distmetively philo- 
sophical problem 

Again, philosophy and the smencos seem to differ 
fundamentally m their attitudes toward the world. 
The attitude of the scientist is a detached, disintor^ 
ested, impersonal one he wishes to know what are 
the facts about the world, quite regardless of their 
positive or negative value to himself or to other men; 
and he sets forth as his ideal the explanation, or at 
least correlation, of these facts m terms of tbe all- 
comprehending principle of cansality, and m exclusion 
of any question of ends or purposes. Bnt the phi- 
losopher 18 supremely interested m those very things 
which the scientist for his own purposes mtentionally 
Ignores his paramount concern is that very "realm 
of ends” or of values which is quite properly taboo 
to the scientist From this standpoint, the contri- 
tion of many present-day scbolaxs that ethics should 
be treated as an inductive science, "the natural his- 
tory of goodness,” is a complete perversion of the 
true place of moral philosophy in the general seheme 
of thmgs. That there is a place for "ethology,” the 
science of character as Mill proposed it, and for the 
"history of moral ideas” m Westermarck’s phrase, 
there can be no doubt; but the former of these is a 
branch of psychology, and the latter a division of his- 
tory, and ^th of tbmi are scientific and so non-philo- 
sophical diseiplines The subject-matter of ethics as 
moral philosophy is the nature of the good as the 
supreme end of oondnet, for os that of philosophical 
logic is truth, and of esthetics beanty^the value 
and validity of moral ideas, not merely their existence 
or even thmr evolutumaiy development 

Wlien we consider religion, which is so dosdy 
interrelated with scienoe, on the one hand, and phi- 
losophy, on the other, a quite different situation con- 
fronts us. Ethics is, mdeed, a aystem of ideas, and 
so conceivably amenable to scientific treatmoit; and 
perhaps the same might even be said of theology, re- 
garded as a theory of God and our relation to Him 
Rut reUgion is not a system of ideas, rdigion is not 
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tiMtilaiyi tehgion 18 not a theory about life or about 
Odd or about our relation to Hun : religion ta life, 
it is our relation to Qod, Philosophy, as has been 
oud, may intellectually satisfy man’s yearnings for 
' the infinite, and may attempt to set forth the rela- 
tion between the truths of science and the truths 
underlying religion , but let us avoid oon|usmg these 
poUaly mtellectual endeavors with the living prac- 
tical reality ! 

Finally, careful reflection over what has gone before 
should, it would seem, inevitably impel the reader to 
the conclusion which led in the first place to the writ- 
ing of what has been here written, namely, that philos- 
ophy and the scienoes, far from being enemies, rivals 
or even strangers, are inextricably interdependent 
To science the philosopher must go for the facts he 
wishes to correlate, interpret and evatuato. no longer 
can one hope to obtain the data for philosophical m- 
vestigation from the depths of his own inner con^ 
seiousness, but at every step the philosopher is de- 
pendent on what science has accomplished through the 
use of its own empirical and analytical methods. 
Metaphysics w dependent on the work of the physi- 
eist, the biologist and the psychologist, esthetics, 
ethics and the philosophy of religion are dependent on 
the investigations of the psychologist and the his- 
torian, and so with the other philosophical disciplines 
But there is another side to the picture also, for if 
the scientist ooninbutes the matenala for the philoso- 
pher to work upon, equally true is it that the philoso- 
pher has something to contribute to the scientist which 
may be to him m his wider-reaching human nature of 
equal value, namely, breadth of interest and the 
synoptic spmt Each science in itself has a narrow 
range of interest, but under the influence of the great 
philosophical ideal of the unity of all knowledge and 
of all truth the work of the scientific investigator may 
be broadened, deepened and illumined to ar degree 
which will carry him far beyond the confines of any 
one field, however penetrating his work in that field 
may be 

Jabxd Spaeb3 Moobb 

THE JACOBS CAVERN MASTODON AGAIN 
Ik Science for October 14, 1921, Mr J L B. 
Taylor, of Pmeville, Mo, announced his discovery, 
m the well-known Jacobs Cavern located on his farm, 
of certain perforated and engraved bones All but 
one of the eight or nine specimens recovered subse- 
quently dismtegratod and this surviving bone earned 
the incised figure of what appeared to be a mastodon 
The discovery was of extreme interest and so, although 
Jacobs Cavern was excavated in 1903 by j^fessors 
Peabody and Moorehead, the American Museum ultl- 


mately undertook a reexaimuaticm. This woe done 
in paii; by myself with remits that did not wazvaal 
extended excavation. I alao gave the engraved bone 
a prolonged examination, and on December 26, 1923, 
in open meeting of the Amenean Association for tim 
Advancement of Science, declared it as tn my opinion 
a plain fraud 

Last year there was published as Part 6 of Volume 
19 of the Anthrop Papers of the American Museum 
of Natural History a brief paper entitled *'The 
Antiquity of tfie Deposits in Jacobs Cavern” The 
author is Dr. V C Alhson, Bureau of Mines, Pitts- 
burgh, and his paper purports to be chronologic de- 
terminations based on the study of a stalagmite taken 
from Jacobs Cavern, Such studies are of interest to 
ardieology, but until exammed by one or more com- 
petent geologists the precise conclusions of this paper 
can hardly be accepted Furthermore this paper 
gives the unfortmiate impression of being, inciden- 
tally at least, an effort to rehabilitate the above- 
mentioned mastodon engraving. 

Space prohibits extended consideration of the sub- 
ject here, but I must submit the substance of my 
own findings with respect to this engraved bone* 
They are as foUows (1) The said carved bones were 
admittedly found m a heap of loose dirt on the cave 
floor and their relation to the remaining deposits is 
therefore indeterminable (2) It is difficult to un- 
derstand why seven out of eight bones— unless tam- 
pered with— tiiould have completely dismtegrated, 
when the surviving specimen is in a fair state of 
preservation, as are also 3,000 or more bone frag- 
ments collected m the cave in 1923. (3) The cave 
fauna reveals no extinct species. (4) Archeologists 
are not familiar with bones and shells perforated 
after the manner of those under diaeussion (see illost. 
p. 593, Natural History, Vol. 21) (5) The perfora- 

tion of the surviving bone is fVesh-looking and shows 
no evidence of the piece having been suspended for 
any length of time by a cord. (6) The speouiien as 
a whole shows bttlc, it any, of wear and pohdi 
commonly found on used artifacts. (7) Archeologists 
are not familiar with the indicated style of art <m 
bone in Amenoa. (8) The engravings on tbe speci- 
men give tbe appearance of having been fitted into 
the well-preserved surfaces of the bone. (9) In the 
case of the mastodon engraving the color of the arti- 
ficial incudon surfaces is quite different firom tiiat of 
the natural bone surfaee (10) All incisions diow 
such fresh surfaces and sharp angles as oould hBoStf 
have been preserved on an ancient qpedsuni, (Q) 
The mmsed lines are of sodi d^tii, regularity and 
precision as to preclude thsir banng been exeentad 
with ffint tcmls. 



rittWeti 




m 


9lww 4ihw obj«rii«M tMM ddgr 
ti» tlw wxitar nd tiw «ditor of tht papvr, 
if 4lMy M bMa «itad in fi^ I dwold not aow tdkt 
tothBWbjMt 

N, C. KttaoH 

Aif«H4i» xmnini or 
WATtnbUi Htwronr 

THB SEX RATIO OF AOULT TRICHINAE 

Throdohouv the Utnston ▼•foe and aontoidietory 
atetMaunti piev^ coneenuaf the mteatiaal phaeea of 
the life-hutDiy of TnehmeUa $piraht. These relate 
eqiaeiaUy to ^ eax imtio, and to data relative to the 
abundanoe and duratMm of the adult ‘wonaa m the 
intaatuM of the hoat Thoy are dne largely to the 
tedwna and imperfect methods which have been em- 
ployed fbr collecting the inteetiiml atagee. 

Whde engaged in mipenmental work on this para- 
site the writer evolved a simple and effective method 
of obtaimng the adnlta m large nnmbere. Thu eon- 
aiste of stripping the contents of tbs mtestbe of the 
infected animal mto a jdiysiological salt adntion and 
screening the adnlta from the ddbris with a amall-meah 
wire screen. By using thu method it has be«i very 
easy to niake exact observatuma on the mtestmal 
worms. 

White rats were fed heavy doses of tnchiidaed 
flesh and beginaiag witii the third day wrae killed 
and examued at short intervals. TVtm one speei- 
inoa» opened at the beghuiiag of ^ third day, 2,176 
worms were leeoversd; of these 1496 woe females 
and 960 were miUea At the mid of the third day 
78 adnlta, of vduch 36 were males, were found in the 
in t ss t in e . The next opened at the end of floor 
days, had 12 adults, of which 8 wore females and 4 
wars males, i^eh would mdieate a very lidbt inflec- 
tion. At tte end of SIX days U males end 68 femalee 
ware floand. The conditiaa was afaoat the eame at flu 
sad of Nevsn days, wfan 78 malas and 81 fmnalei 
ware takeu from the iatastiaa. Xfahrlsan days altar 
flaading ona of the rata ooatained 4fil adult wwau, of 
wUsh 884 weia flsmalaa. At ihia tuna flwn seams to 
ba a dropping oil in flha naasbara of both aaxia, for at 
the and of sfactean days only 4 addts wars fMuid, 
cue of whieb was a llvinf au^. One of the flnnslse 
wae dead and floniid in the fseos. The diaitesgin 
*as wall AIM with tha migtaiiag larvae, ladieatiag a 
vary heaty inflsstiott, Bdhssguaat siaminationa mads 
at lha end of sif^flaaBi, ni n sts en , twa nt y, twantf'one 
and iiixif4oat itays did aot yisld any adifltA w1^ in 
aaeh inaliiasa tbs n^mthiff Uanrae or tta eaeysted 
lartaa Xaaayatwfl hafltwtinff it tbs twantistti day) 
Mia laamd W .mify ite ialNtioiL 


tjmflmsalaaaaaetpsHniinsabsss. nara is n gtadhad 
dediae ia tbs piwpartieiis of Oe asdas iqp to tha ttiax 
teenth day, and at thia pend tte woaan of both aaaaa 
hegui to leave tin intertme xepidly. TOe eiwtimwa 
untfl the eixleanA dey, whn very flew of eidwr asa 
w«te floand. The malin and the flnnelee waae hath 
flsmid in the mteatine ee lete ae the eisteenth d^y, 
whidi seems to he aboot the norassl dmatmn of tbS, 
adults in the intastbe. 

Bano 0. C heu wowow 

imrAanamv or Soouwr, 

Vmvsaamr or ifmnmoui 

A NEW LOCALirr m CHINA FOR LTT> 
TONIA RlCHTHOFBNl XAYSER 

Dtrana the yoara (1969-1918) that the uadera^iwf^ 
now of the Fiftti Avemie Hi^ Sdiool, Phte lmrg h, 
Panni^vanin, wae etataoned at the Umveraity of 
Nankiag, Chma, at head of thn department Of Ual- 
ogy and geology, he did mueh eoUeetiag finm the 
Ohihrin Liinestone at Chilwm Shan. A r e pi e s e n t ativ a 
eollaetien of tha metcnel thne obtained was amt ta 
the Cunegte Mnaenin, Pittabuigh, where it has hem 
studied, hx Novembm of 1986, l>r. lehiro Snya- 
saka, koad at the departmmt of geology of the JapSk- 
nose Imperial Umveraity of Formosa, vimtad the m»> 
aenm and went over thu aMteiial with the uaderaigaad. 
At tint tune it wae d ia eov e red that two or three apeei- 
mens of a braehiopod, tentabvsly idmtifled as Old* 
hosihia deo^nsm Waagea, wen xeelfy amaH epeefl. 
mena of Lyttonia riehtho/ca< Eeyser. 

C on siderable intsrsst attasbsa to thu ducovaiy ba» 
sauss the flndmg of thu diagnoetic Permian flsa^ in 
the <3iiliaia limastone mdicatea that thu limealana 
can no longer be eUmed ee Dinantian, ea pleesd by 
Dr A W. Graban, of the (yhinese Gscdogieel Ssaaagr 
of Patangi but Inetced moat be regarded as Permian. 

WTf.f.tAM iCnxiwaan 

BamnanAii^ PawwaanvAnu 

PHOTOMETRY 

Mil lawiv G Panme has bem good enonib W 
send me a eopy of Us letter to yon, dated June 81, 
eonMBinng the deaeriphon in my nemt book "Me- 
tometiy,* of tiw iastnmant davdsped by bun fot 
hetmraebtouatia photmnatry (pp. 344-8) 

While agreeing, of eouree, that his inatrnmeat is hs 
no wise Identieel, either in piiadple or ui nse adih 
Hetaboltai's "LenMoeopa^ R still anpoan io aw tiwl 
*1Leaeossope PhotoBMt^ is a not inai^iopfiata da- 
•arlFlfant of tiw instnawnt whleh is, in essmee, • 
phat e awtir in itidsh a eolor amtdi m obtidned by 
amaaa at the rotatory dispersion of ffnarU, nnd n 
hrightiisss makh by awana of polaiiaalion pihawi. 
Ihhwihsiwi It la elaar that m Ut. Priest ia Gm in- 



wicir of mtamimiit lio mtslr HD Ww a anly be on* 
tUHect to objeet to Jutu^ any uune attadied to it 
iribreh, in his opinion, u liaUe to lead to nusunder* 
ataading I can, therefore, assure him that should a 
further edition of my book be called for, the altera* 
ties mil certainly be made. In the meantime I fadl 
sure Mr, Pneet will agree that the description of the 
iastoammit which I have given in the text of my book 
IB in no way misleading 

JOBK W. T. WlLSH 


QUOTATIONS 

SE8BARCH IN MBDKAL PRACTICE 

Baibxb more than a year ago the Mimstiy of 
Health submitted to the Bntiah Medical Association a 
sdmme for cooperative research by panM doctors. 
This aidiane has now been considered by the Insutanee 
Acts Committee of the assoeiation in oonsultatiou with 
rupresentatives of the Ministiy of Health, and cer* 
tarn conclnaions have been arrived at which are likely 
ip ezercisB an important influence on the future of 
raseareh work in general practice, Reaeareh work by 
general practitioners, it is fdt, should not be restneted 
either to panel doctoia or to panel patients, but should 
bo open to all medical men who may desire to nnder* 
take it It should be voluntary and it should be un- 
paid. Moreover, the anbgect or subjects ^'should be 
callable of being dealt mth by the individual prac- 
titioner in a simple manner." This last recommenda- 
tion u likely to meet with the approval of all who 
understand the difflcnltiea attending any reaeareh 
work in general practiee; it is, moreover, jnatifled 
fully by the nature of t^ information of which the 
profesron stands at present in need. The Ute Sir 
James Maekensie, who wm the flrst man m this 
country to recognise the necessity of eontmuons re- 
aeareh work in general practice, emphasised agpin and 
again the fact that knowledge is still laeking about 
the most simple of human ailments. He was wont^ 
for example, to insist that the nature of pam and 
the meehimiam of its production are unknown, and to 
sA how, in tbeae circumstances, phyaimans could hope 
to deal snecessfully with this eommonplaoa kpnptom. 
His challenge still stands; but the new proposals 
suggest that it is about to be taken up in the spirit 
in which it was delivered 

The British Medical Aaaociatioa takes the view that 
iha organisation of the mvestigations to be carried 
out should be entrusted to itself, and imipoaes to 
make use of its maelnnery of divisions a^ brantiua 
to fbeihtate the work. There can be no reasonable 
objeetioB to that plan provided that ears is erereiaad 
to prevent r essa r eh work being rodueed to the Issul 
of a man guastieMiaira, True ruseaveh, m ffir 


Ronald Hess has on ollan peintad omt^ apriaga trtia 
the sgnnt of ennom^ and the api^ of woisfar 
and la^ eonaeqpHsitiy, diflieiilt to orgaaias Basaareh 
workers are bom, not appomted. inma it may he 
hoped that them m room in the new sefaema for the 
moonragemmit and aasutanee of individnals at 
groups of individoals who have, in the vaet flsld at 
general praetiee, began to eoltivate pbte of tfanr 
own. fineh wOriken have, in all poioda, been the 
real arehiteeta of progresa Thuy anfamit;* aa a xula 
impatiently, to the mstciotioiu at "biqomaif* which 
are addreewd to them 1^ othan, bnt they peasme 
alwa^ great funds of putienee end of uaif disiiel 
for use in tiwir ehoeen lafaun. To diiwiivar aodi 
worker s and to help them le a tusk of no littla ddB- 
eulty and deheaey, but it ie a taak well worth euiy- 
ing ont. niere m room, indeed, m any liberal anhemo 
of nwdicel rsaeatdi for the in&vidnal ea wdl aa for 
the gsoop or team. Information whidi can be <A- 
tauad m the form of enawara to aat qneationa lanka 
by eommon eoneent lower in point of value than that 
kind of knowledge which mpirethm and devotion 
ere able to win . — The London Ttmw. 


SCIENTIFIC BOOKS 

Jntrodndfen to tho Mt^arg of doionco. Fobwio J, 
from Hoour to Omar Kkagjfom, Bt Chsonoa Sea- 
vox, Aaeoeiate in the Hutory of Seunee, Cenugie 
Jpatitutum of Waehington. Publiahed for the Car- 
negie Bistitatimi of Weshiigitoo by The Wilhama 
and Wilkins Compai^, Baltimore^ 1027. p. inxii 

IrSSO. 

Tms large volume is the drat of savaral vehsmas in 
preparathm whidi maik the meet eempmhonaim syn- 
theaie in the history of eeienee time ibr eoneehred. E 
xegisten an epoeh in tiw writiiig of history. Saiioii 
deflnaa seianee as “^rstomatised poaitivu hnoiKedgs" 
and to tins daflnition givas a brond Jntsrpietation fa 
not only pihydoftl eor^ 

aadiana^ but alao the aaiiy hutory of ^lObhify, dor 
'*tiw Haearmcj at the logical stmctore of lanpMg* 
waa aa mnoh a aeientiile dieeovaiy SA dor ona^la, toe 
dhnovuty of the ahetouikial otraotam of the hedy,** 
aleo the hiatwy of aeiigien, dnr *^ta relatt*^ 
medmin timeo, tooohgy woe sm iitoiiaoie part at ad<- 
onto, and not only tha^ kd* m the opfatioa of Joaot 
nwB, aQ fltoer hum onbordhlataA to it,’* Hlha 

daah between Omsk idssto and toe mtoutsl toBgipBa 
(dUeigr Jndaism and GhsiMiadtgr) la ’W of too 
gMstdil fntfH ftff trTi id Thu 

pMrtfe ct tbs fcjvtv^ ^ ' 

the fheoty of mnde eouiteed e pert eC m 9 l h$ i 
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to iHiiumTt phyiAog- 

lumy, ooetrolegT^for "it is not almqrs oo^y to dia* 
tingnidi « paeadoHMunoe from one wbioli is sound 
but imperfeet” Tery little space is allowed to tbe 
work of magieums beoanse "thar purpose was but 
too often of a sordid nature,” and quite dillerent from 
tbe ideals of theolocians and scientists. Tbe author 
says: "TheoloKians were trying to readi Ibe same 
goal as the men of scienee, they generalised prBma> 
turnly, they were walking akmg the same road, but 
much too fast. Ifagietans did not follow that road 
at all; they were sidetraeked or turned m hopeless 
circles.” There is na&mg m Barton’s study to sup- 
port the doetnne that magic stimulated expenmeutal 
science "Magic is essentially unprogresBve and con- 
servative; smeiice is essentiaUy progressive; tbe 
former goes badcward; the latter, forward.” 

Tbe present volume u an introduction to the his- 
tory of scienee from Homer to Omar Khayyam. The 
markmg of the initial and end periods by these great 
literary names may seem strange to one who does not 
remember that in Homer there are matters of interest 
on geography, astronomy, anatomy, medicme, snigery 
and metallurgy, and that Omar Khayyam was a dis- 
tingniabed wnter on mathematics and astronomy. 
Early Babylonian, Egyptian and Chinese science is 
not given in this volume because "it is not yet pos- 
aUe to give a continnous account”, this early smenoe 
will be presented in separate chapters later when it is 
expected that "our knowledge of these difficult sub- 
jects will be materially improved.” 

The treatment is chronological From the nmth 
OMitury B C. down through the eleventh century, the 
subject matter is presented in thirty-four periods 
varjdng in length from two centunae to half a cen- 
tury. The comprehenaiveneas of Saxton’s scheme ap- 
pears from his consideration in each period of the 
contemporaneous sciettce of all tiie countries of the 
old world which were acientiSeally active at that tune. 
The broadened viewpoint thus gained may be illua- 
trated by the seventeenth centuiy which Henry Hal- 
lam, with a vision eondned to Europe, had called the 
nadir of the hnman mind; Sarton,*in a more compre- 
hensive view, flnda the drst half of that century "a 
golden age in at least four eountriat->Arahia, Tibet, 
China and Japan.” The Kaading of aarii poriod affier 
tSm Hist two baara tin namat of (me or two out- 
dtandittg aaistttiiti; thua we have "the time of Thalca 
end S^ytiufonu,” "tits time of Battan Tsasit,” ete. H 
is of intariat to aotiea that of the tidrty-dcur nama^ 
aii t een are Hxeik or rather EsOahiatis, five an 
Bmaai^ three ere Ohiniae, two an Byaantine, one ie 
Fortian, thna are Mndfan, one ia Waataia Ssmpaaa. 
thejnaftnmrt of tha ffiffimmst paeiedf is aeaafdtng 
frsmifiMMB flM. VfaMtoomaaaonraf of eahmoe 


In ft# p Bfjod 40 BliAnwdy tlm ft 

iltdmdiud adeatiito dasaded hf tlie wibjeets (x«li|fioay 
pIiitQMr|diy, ttftthemfttiosy astiMom7y gftofVftfAyg «l- 
ehemyg medicine, hutoriogrftphy, kw, nr philologsr) 
in tim enitivfttion of which were mpeefeirdy 
most oonspumons A very oompreMed oaiSse eC tlm 
hfe and work of each wnter le given, followed by a 
bitdiogimphy which m the eaae of prominent mea like 
Galen covero several pages. Barton says; ^'Tbe beat 
way of uaiag thia work ia to read the iatrodnetory 
cbaptar and the flrat ■actum of auooeeding cheplwra, 
and to eonanlt the other aeetkma only aa far aa may 
be seoeaury to aatiafy one'a enrioaity or to find an 
aaawer to a definite qneation" 

Sexton^s work ia written under the dominenee ofi 
hia conviction that the proper procediue ia not to 
para&e first the history of some one aeienee and then 
take the history of other smeneea, one at the time. 
Thu tandem arraagemont ia repugnant to hia idealsi. 
One dionld study, not the hiatory of tiie Mdeneei^ 
bnt the hiatory of science kCoreover, one ahonld not 
confine one’s attention to any one eoimtry like Greece 
or India, but ahonld take a world view of adeidfflo 
achievement Such a synthetic process alone will 
afford a fnll pietnre, free of dutortion, of the Intel*” 
lectnal progreaa of mankind. 

The woric is prepared with freedom from natunul 
bus and with painstaking care. If the great daa^ 
eovery of the preoeaaion of the equinoxea ia attributed 
to the Greek Htpparebos, rather than to the eariier 
Bftbylonuuo aatrcmomer Kidumn, it u beoatue the 
positive proof of Kiduum’s achkveittent hfts bean 
puhitshad only recently, while Barton’s volume was 
going through tbe preas. 

The endeavor of the author, we take it, haa been 
not to produce a book which would rank among the 
*<best sellers,” but a bo<^ which would be a zeal asris 
mccum to all senoua students of the history of aefames* 
It ought to be in every college hbrary. Readers bav« 
ing already a modicum of knowled^ of the history 
of science, at least in one field, are the ones who 
will profit most by this publication. Dr. Barton haa 
the adentifio and hesn philosophic msigfat which or** 
necessary for sucoesaful histoncal reaeardi in ffcap 
field. Bte and many other modem lovera of 
tematiaed positive knowledge, when eoiiteni|deitiftg 
tlw Mhievenw&te of Mmim aane tmm of Boagt 
in Bftfaig man to hl^wr totollaetaal «idM.vav, wod4 
hudty heritote to tovoke tin Mbntille tpiitt in tfek 
wwda wtodi Luontitti addxoMed to Eptenm: "Thm, 
fttiimr, art ffiaaovafer of thinga, thon funlahait Wf 
witii IfetiMdIy praoepti, and Ska aa beaa of dl 
ihii^ k tin llowaiy lawna, wa, 0 ^kniona iMkf , k 
Bk aaaair kad Cram oat pagaa tppiim.ai8i 
gol da a makm^ goMan I aaj, moqt wwftg wtor 
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mdkai lifb. * « At all this a kmd of godlike de<* 
ligliti auxed with shaddenng awe eoaiee over me to 
thiidk that nature by thy power u laid thus visibly 
QfMp is thus unveiled on every side ’’ 

Fzxmdak Cajou 

UKivxBarrr or Caufobku 


AWARDS FOR RESEARCH AT THE 
UNIVERSITY OF CALIFORNIA 

Mawt members of the University of California 
lamdty have received awards from the research fund 
of the university to carry on smentiflc and scholarly 
research next year The research fund was created 
by the Board of Begents m 1917*18 with an initial 
appropriation of $2,000 For the academic year 
1927*28 the regents have appropriated $85,000 in 
support of specific research projects This sum is 
oensiderably supplemented by balances available on 
June 30, 1927, and by libml donations from in- 
dividnals and foundationa Chrants m support of 
research are made by the president with t^ advice 
of the Board of Besearcb, a committee of the Aca- 
demic Senate, to individual members of the univer- 
sity or to departments on the basis of the merits of 
their projects and estuuates of the coat These 
grants are supplementary to provisions for research 
m regular departmental budgets, particularly such 
as those of the Lick Observatory, Smpps Institution 
of Oceanography, Hooper Foundation for Ifedical 
Research and the Agncultural Experiment Station 

The Board of Research is composed of the follow- 
ing members of the faculty A 0 Leuaehner, chair- 
man, E C Hills, C A. Eofoid, 0 N Lewis, C. B. 
lApman, K F Meyer, F J Teggart, L. B. Loeb, 
$0eretarff 

The awards to date for research for 1927*28 are 
as follows 

Professor E B Babcock and Professor J. L. Oollms, 
for a taxonomic study of the genus Crepis and genetic 
and eytological studies of Grcpis hybrids 

Professor A B Davis and Professor D B Hoagland, 
for the study of plant growth under controlled environ 
ment. 

Professor C B Lipman for two assistants in research 
on tree injection and ou the essential chemioal elements 
essential to plant growth. 

Professor H M, Evans, three awards, supplementary 
to donations already made to auist in research on the 
relations between nutrition and fertility, on the effect 
of the endocrinos, especially the hypophysis on the 
gonads and in a study of the sex cycle of the eat 

Professor B O Moody, for a radiographic study of 
the abdominal viscera. 

The Department of Anthropology, Professor B H. 
Lewie, ehoireiaa, for an sasiatant in mamxth in eon- 


neetifin with ettuudogical and ar^eologieal surray of 
Califonila. 

Professor A L. Kroeber, for an assistant in deiesnnin- 
ing the suocessive stages of development of the textile 
arts In prehistoric Peru 

The Department of Bacteriology, Professor K F 
Meyer, durirman, for on assistant, for a study on hyper- 
fensitivenees with bacterial protein fractions. 

Professor G L. Foster, for a study of earbohydrats 
metabolism of muscle 

Professor D. M Greenberg, for research in eleetro- 
ehemietry of protein solutions. 

Professor C. L A Schmidt, an award supplementary 
to a grant already made, for an asaiitant in researdi 
on the dissociation constants of amino acids 

Professor £ S Sundstroem, for a study of acclimatxza 
tion to low pressures of temperature and effect of low 
oxygenation on cancerous rats 

Professors T. H Goodspeed and B. E. Olausen, for 
genetic and eytological investigations on NiooiUtna 

The Department of Ohenuatxy, Professor G. N Lewis, 
chainnaa, for chemical research by members of the staff 
as follows 

Professor W 0. Bray, for researohes on the mecha- 
nism of inorganic reactions, involving the meehanism of 
catalytic agents in homogeneous and heterogeneous 
systems. 

Professor W. 0 Blasdale, for a study of phase r^ 
tioBs involved in sea water or marine deposits with 
special reference to the extraction of valuable oonetitu- 
ents from such deposits. 

Professor G. E. K. Branch, for a study of polarisa- 
tion in organic molecules and their effects on ^e rates 
and methods of reactions 

Professor E D Eastman, for a study of high tem- 
perature equilibria of metal oxides with special refer 
ence to the reduction of the oxides of free metals, the 
study of the third law of thermodynamies applied to 
solid solu^ons, and the free energy of water from the 
study of the oxygen electrode. 

Mr W F. Giauque, for a study of problems involving 
the third law of thermodynamies, and the production 
of extremely low temperatures by means of high para- 
magnetic substanoee. 

Professor G E Glbeon and Professor H. C Bams- 
perger, for a study of the absorption ipeetrum of iodine 
bromide and related subetanees. 

Professor G E Gibson and students, for (1) isotherms 
of gas mixtures at high pressuree wiGi a view to de- 
termination of free energy and entropy of ndxiiig, and 
(8) determination of straggling of al]^ particles from 
radixun rays in various gases by the Wilson track method- 

professor T B. Hogness, for a study of positive ray 
analysis with special reference to this work ae a means 
of studying molecular reaetioua. 

Profeeaor J H. Hildebrand, for (1) eolublUty rela- 
tione in terms of Baoult’s law and internal preecurac, 
and (8) problems related to phemmeiia of surface tea 
siou and colloidal chemistry. 

Profenmr W. M. Latimer, for (1) atate ef the 4ia- 
trihwlkm of theimal energy in solids at low tsmpnra- 
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tnm witb rete«BM 4 m) the detenniUAtion of the entropy 
end free energy of ehemieal eubetoncee, (2) problemi 
rating to the effect of ionic eisee In eolution in refer 
ence to the energy and reactivity of ione, and (8) Pro- 
feaeor Latimer and etudentai the eiectrode potential of 
altiminnm from the entropy of aluminum ion 
Profceeor G, X liOwis, for (1) the photon theory and 
the nature of light, (2) the magnetic factors involved 
m molecule formation, and (8) photon theory applied to 
the rates and mechanism of chemical reactionsi and the 
limiting entropies at high pressures and other thermo 
dynamic problems. 

Dr A. Lachman, for (1) a study of Bcnsil rearrange 
meat, and (2) auto reduction of nitric eaters to am- 
monia and stability of petroleum oils 
Professor A B. Olson, for (1) experiments on the 
nature of light, (2) chemical effects of X-rays, and (8) 
resonance and ionisation potentials of atoms 
Professor C W Porter, for (1) photochemical reac 
tions with special reference to the syntheeis of organic 
compounds, and (2) problems relating to organic moleeu 
lar rearrangements. 

Profesaor H 0 Bamsperger, for a study of the ther- 
mal and photoehemical deeompoeition of asomethene and 
the photochemical rearrangement of ehlor-aoetanihd. 

Frofeesor M. Bandall, for a eyetematic collection of 
aetivity data on electrolytes in aqueous solutione 
Dr O K. BoUefson, for a etudy of the atomic energy 
levels as interpreted from soft X-ray data. 

Professor T. D Stewart, for a study of the decom 
position of quaternary amidee and of the reactivities 
of sthylene and the properties of alpha eyanamides. 

Professon 0. Derleth and B. E Davis, for experi- 
mental work in connection with the arch dam investiga- 
tion of the Engineeruv Foundation. 

Profeesor John 8 Shell, for research in dental aUoye 
Mr P Byerly, for a detailed analysis of earth motion 
during the passage of seismic waves of various types 
Professor N. £ A Hinds, for a geological study of 
nature and metamorphie effecte of granodiontie intru- 
sivcB in the vicinity of Bedding, Oalifornla 
Department of Geology, Professor George D Louder- 
baek, oMrmoft, for researches m sedimentation and 
sedimentary petrology 

Professor Prana Sttoeideri for copying and expresssge 
of neeessafy letters in eonnaction with the publication 
of a volume of Gutshow's letters in eonjuncUon with 
Professor H. H. Houben, Beriln 
Professor Lucille Johnson, for a study of ths colloidal 
nature of eertain foods. 

The Department of Hooahhold Science, Professor 
Agnes Pay Morgan, oMrmofi, for tho departmental 
research program, '^occurrence and function of vit amins 
in human food**’ 

Professors Agnes Pay Morgan and Katherine Seott 
Bishop, for investigations of tibo efleet of salt and anti- 
leelii^ vitamia dsfleiODcisi upon rsprodnetion in rats. 
Pr o f es so r Xnth Oksy, for studies of mstabolism of 

Tlie Department ef Hygioie, Dr. John K. Force, 


ehoIrwNifi, for research in eommatiieable diseases by 
members of the department as foUowsi 
Smallpox vnceinatioiis A survqy of the potency of 
smallpox vaccine sold in Bon Francisco, by Dr. Force 
and Mias Eddie 

A comparison between the method for potency deter- 
mination suggested by Force and Leake and a modifica- 
tion of the mtradennal method of Groth, by PrefONor 
Beattie and Miss Lorraine Worrall. 

Simultaneous changes in blood and akin f<41owlng 
smallpoz vaccinations, by Miss Bernice IT Eddie. 

Diphtheria immunisation* A series of observations on 
the effect of the corneal inoculation of guinea pigs with 
virulent diphtheria organisms, by Miss Beattie. 

Belation of tonsils to Infectious diseases, by Dr Cun- 
ningham 

Statistical analysis of standard methods of milk count- 
hy Mr Brew, Mias Beattie, Miss Wakefield, and 
Miss Hyde 

Diphtheria mortality A study of the statistical corre- 
lation between diphtheria mortality and certain popula- 
tion factors, Mrs Lucia. 

Dr B G Aitkon, associate director of the Uek Ob- 
servatory, for assistants in preparing printer 's copy of a 
General Catalogue of Double Stars 
The Medical School, Professor L. 8 Schmitt, acting 
dean, for medical research by members of the ataff as 
follows 

Department of medicine Cardiovascular studies, 

Dr W J Kerr and staff of the Department of Modi 
cine 

Haematological studies, by Dr E H Falconer. 
Tuberculosis studies, by Dr Fredenok Eberson. 
Studies on the action of drugs, by Dr W J. Kenr* 
Studies of the relation of salts of certain metals to 
the function of Langerhans’ tissue in the pancreas, by 
Drs W. J Kerr and B. £ Allen. 

Department of surgery Thyroid and appendieitia 
studies, by Dr W. I Terry 
Urological research, by Dr F Hinman ind staff. 
Neurosurgery, by Dr, H 0. Naffsiger. 

Department of pediatries Clinical studies on hyper- 
sensitiveness. 

Department of obstetrics and gynecology. Studies on 
hemorrhage in pregnancy, carcinoma and fibroids 
Professor C F. Gross, for research in mechanics fa 
connection with the testing of models of various rudders 
at to shape of area. 

Professors J. N. LeOonte and Blake B. Vanleer, for 
an investigation of centrifugal pump losses. 

Professors B. M. Weode and John E Younger, for 
the etudy of iailspin and wing flutter 
The Department of Physics, Professor £• B. HaU, 
eMrmatif for research in physics by nmnlMiee of the 
^topartment The various projects are* 

Dr. 8 K Allison, for the meseurements of the relative 
intensltieo of X-ray spectml lines from diflereut targets. 

ProfOssor B. T. Birge and stodeuts, for sMUes ef 
speeM series in tho band spectra of various m<fieeutis 
with a special referenes to the reUtive inteusitlos of 
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tile eeriow tpeettal terau. For iUi porpoM » anm of 
moaej appropriated for the purchase of a Moll 
mierophotometer which will also be used by Professors 
Brackett and HopAeld and their students 

Mr» B B Brode, for studies on the free paths of 
eileetrotts in gases and the process of ionisation by elec 
tron impact. 

Professor F S Bracketti for photographie investiga* 
tions of spectra from soft X rays to the near infra red 

Professor F S Brackett and students, for accurate 
intensity measurements of spectral lines. 

Professor £ Dershem, for a measurement of udiees 
of refraction of elements of high atomic number for 
wave lengths between 1 and 20 angstroms 

Professor E £ Hall and students, for (1) a direct 
measurement of the distribution of atomic and molecular 
velocities of various substances by a modification of the 
revolving plate method, and (2) the electrical and 
thermal conductivity of metals in strong transverse and 
parallel magnetic flelda 

Professor J J Hopfield end students, for (1) a study 
of emission and absorption spectra of gases and vapors 
in the extreme ultra-violet For this purpose, including 
two small vacuum spectrographs, a new 16 foot spectro- 
graph has been built and is being put into operation. 
(2) The excitation of molecular spectrum of hydrogen 
by collisions of the second class with active nitrogen. 

Mr Arthur von Hippel, International Education Board 
fellow, for studies on the ionisation by impact of posi- 
tive rays in streams of metallie vapor 

Professor L T. Jones, for the study of diffusion of 
gaseous hydrogen through heated platinum. 

Professor L. B Loeb, for a study of gaseous ion 
mobilities in mixtures of hydrogen with different gases 

Professor L. B Boeb and A Joffe, for the direct mass 
detemination of gaseous ions by means of a high speed 
centrifuge 

Professor L B Loeb and students, for (1) direct 
measurement of the rate of recombination of ions in 
gases using X-ray ionisation and a new method of mea- 
surement capable of investigating large ranges of iome 
concentration, and (2) a direct measurement of Electron 
attachment to neutral moiecules using high frequency 
alternations to separate ions and electrons. (3) Appli 
cation of Enkson air blast method to mobilitiei of ions 
in gaseous mixtures Also other problems involving 
ionic mobility oataphoresis of gas bubbles in high elec 
trie Adds in non ionising liquids and studies on the 
nature of mechanism of spark discharge in inert gases. 

The Departmeat of Psychology, Professor O. M. Strat- 
ton, ckamium, for psychological research by members of 
the department 

Professor William Popper, for a study of the Arable 
text of Ibn Taghri Birdies ^'Annala.*' 

Professor Frederick J Teggart, for a study of migra- 
tions in Euroiw and Asia. 

Professor J. F Daniel, two awards, for drawings 
necessary to illustrate a paper on the elasmobranch 
fishes, and for a study of the effects of alcohol on miee 


Professor S. F. light, for statistieal investigatloM 
on tennites. 

The Department of Geography, Professor Oarl Saner, 
rkninnoa, for a study of the geogra^y of Lower OaU* 
foraia. 

Professor B Bchevill, for publication of a history of 
the Golden Age Theater in Spam 
Professor John A. Marshall, for research in etiology 
of dental caries 

Professor John B. Leighly, for a study of the Finns 
of the Lake Superior region 
The Department of Zoology, Professor 0. A Kofoid, 
ckairmoa, for research in soology by graduate studente 
under the direction of the staff 
Professor C A Kofoid, three awards, supplementary 
to grants already made to assist in a study of human 
intestinal Protosoa, a study of the Dmoflagellata and 
of the Tmtinnoina of the Eastern Tropical Pacific. 

The following awards were made to members of the 
faculty at the University of California at Los Angeles 

Dr Carl Epling, for research work on the taxonomy 
of the Labiatae of Sonth America 
Dr. A W Haupt, for investigations on Galifomian 
Hepatlcae 

Dr William Newton, for a study of earbohydrate 
transformations in vegetable and fruit tissue 
Dr O A. Plunkett, for studies on the Fungi and 
Myxomycetes of southern California. 

Professor 0 L Spongier, for research in the molecular 
structure of carbohydrates. 

Professor A. P McKinlay, for photostats nssenary 
in a classification of the manuscripts of Arator. 

Professor Margaret 8 Oarhart, for photostat repro- 
ductions of letters necessary in the editing of the corre- 
spondence of Joanna Baillle. 

Dr O M Zterer, for a geographic study of the Ven- 
tura County, California, coastal plain 
Dr C H Orxekmay, for research in the delimitation 
of Triassie and Jurassic systems on Harbledown Island, 
B C 

Professor W J Miller, for a study of the geology 
of the San Gabriel Mountains and of Deep Spring Val- 
ley, California 

Professor Frank J Klingberg, for assistanta in a 
study of the anti-slavery movmnent in England and the 
results of emancipation 

Professor Louis K Koonts, for a study of the Vir- 
ginia frontier, 1763-1776 

Professor J M Adams, for a study of eonditlons 
governing the growth of snowflakes 
Dr Glenn James, for an investigation of methoda of 
summing series. 

Professor S J Barnett, for investlgatioBS in mag- 
netism and eloetrodynamios. 

Professor H W. Edwards, for a determination of 
the number of electrons in the K and L rings of sev- 
eral elements by measuranents of the index ni refrac- 
tion using X rays. 
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r ar oto iio i J. W, liUi% for rwoordi la Uifrm rod opao* 
trwtwpT- 

Profoooor V 0* KnudaoB, for otudioo in pb^ilologieol 
■ad arohiteetaral aeonitlea. 

ProfoMor 0 Q. Haiaoo, for a comparative itudy of 
review of legiolative acts by eonrti 
Profewor Ellen B SulUvaa, for reoeareli In dolin- 
qiuney and home rehabilitation. 

Dr, Gordon H Ball» for an inveetigation of the life 
hietoriee of various intestinal Protosoa. 

Professor Bennett M Allen, for research on the in- 
fluence of the endocrine glands of amphibian larvae 
upon growth and development. 

Professor John 0 Parish, for historical research in 


The data aboir deflmtely that oaea paberty u eetab- 
liahad, wbch oeoure m the alfamo mt at about 6S da^ra 
of ag^ the ratios between humerus length and body 
length) and fenmr length and body length ate prac- 
tically oonstant) notwithstanding the aotual increaaes 
which taka place in bone and body mse. Thus given 
a humems or a femur of a male or female albino rat 
of 65 days of age or over, it is possible to oompute 
from its length the body length of the animal fxom 
which the bone was taken, and from this the approxi- 
mate body weight as well as that of the several orgaoS) 
more particularly the brain and spinal cord, by the 
use of the ‘‘standard” values established by Donaldson. 


Boux Lknotb Bout IduraTB Banos or Aueim Bats 


Age in 
&yB 

Male 

Body 

wei|^t 

gm 

Hum. Id. 
Body li. 

Pern. L. 
BodyL. 

Hum L 
Fem L. 

Body 

weight 

gm. 

Female 
Hum L. 
Body L, 

Fem.L 

BodyL 

Hum. L 
FenuL, 

23 

27 

141 

155 

905 

29 

142 

157 

903 

80 

41 

135 

158 

853 

89 

.138 

162 

.855 

50 

75 

,128 

159 

806 

74 

128 

159 

.805 

66 

121 

125 

159 

785 


127 

161 

.785 

76 

138 

125 

100 

785 

116 


162 

.785 

100 

162 

125 

163 

771 

138 

.127 

.164 

776 

160 

268 

,126 

164 

765 

183 

127 

165 

.778 


connection with s monograph on John Stuart and the 
Indian boundary line. 

Professor Henry B Brush, for photostat copies of 
manuscripts necessary in a study of Preneh historical 
poetry. 


SPECIAL ARTICLES 

LONO.BONB LENGTH AND BODY SIZES 

In going over come boQe>len(ftb, body^length rela- 
tioiw observed in a senee of albino rata used aa eon- 
trols for another study, it waa noted that a sini^lar 
eonaistenoy in ratios existed, regardless of age or body 
sise, once the animals had passed the pre-pubertal 
stage of development On remarking this to Dr H 
H. Donaldson, of this institute, he reminded me of the 
idea attnbnted to Cnviar that it should be possible to 
reeonstmet an from a single bone While I 

have been unable to track down this statement in the 
literature, the Sgures in the aeoompanying table show 
that pnnoipla m not at all preposterous, provid- 
ing oertam obvious limitationa am reoogniaed 
The ratios given in the table wem derived from 
length meaaumments of the humerus, femur and 
body of ten or mom mts of eaeh sex of eadi age 
•eries from 50 days onward. The 20- and SO-day-old 
gtoupe wem eomposed of 20 animals of each sex. 


It will be noted that, of the two bonea, the humema 
length beers the mom constant mtio to the body 
length, that of the femur tending to laerease shghUy 
with age While this increase is numeneally small, 
its oocurrenoe in both sexes, oombined with the fact 
that the humerus length-femur length ratio eonnst- 
ently deemasea with age marim the dietinetion as 
valid, and mdicatea that of the two the humema la 
the better bone for raoonatruotion purposee. 

FRBDmoK 8 Hamcnn 

Tbb Wistas iKenroTS 
or Anatovt asd Bioloot 

DIETARY REQUIREMENTS FOR REPRO- 
DUCTION* 

XII. Tan InmaiNOT or ran LAOTAnNo Mouhib 
(Mob MoBVKnooB Albikob) to Suobbib Yita- 
xnr B IN tbb Miuc anp tbb Bblation 
or SooB Pbbnobbnon to In- 
rAHT M<»TAUTr 

Fob the past ei^t yearn I have been attempting to 
mdnce i«*tAfa«g nlbino mts to mar and wean tiiar 

* AMed by granta frem BB Ully and Oo., Indlaaapo- 
Ua, and the Oonunittse ea Bdintide B ssa ai eh ef the 
Ameileaa Medical AacodaUen. Becaa i ch paper No. dP, 
Jeuraal Sciiss, Ualverdty of Aikaaeac. 
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joaag At A normal rote on aynthetio diets composed of 
pnrified food sabstanoes After seven years of eon- 
tiniioiis failure I have flnally saooeeded dannf tiie 
course of the last year in these efflorts, hut only by 
ineteasmg the Yitamin B content of the dwti m the 
form of alcoholic extracts of the wheat embryo, to 
ttBusually high proportions* 

During the last few months I have perfected a 
quantitative biological method for the study of Vita- 
min B requirements for lactation. Details of the 
method, as wdl as detailed accompanying data, will 
soon be published dsewbme, but essentially the teoh- 
nique is as follows* Mothers with their litters, re- 
duced to 6 m number, are transferred from our Stock 
Diet No to the following Vitamin B-deflcient 
ration Casein (purified), 20.0, agar-agar, 2 0; butter 
fat, 5 0, McCollum’s salt mixture No 186, 4.0; and 
dextnn, 69 0 Daily records are kept of food con- 
sumption and the mothers and young are weighed 
daily. Each mother and litter is placed in an indi- 
vidual compartment containing false screen bottom 
so there is no aeeess to feces, and a liberal supply 
of distilled water is allowed daily On such a dietary 
rdguue nursing rats will rear t^eir Utters for 10 to 
12 days, dunng which period the mothers lose 20 to 
80 per cent of their body weights The young then 
reach a maintenance curve, at which point we employ 
the eurative method by administering brewer’s yeast, 
(HT eoneentrated preparations therefrom, to the moth- 
ers quautitativdy in petn dishes separately from the 
ration By such techmque it was discovered that it 
is neoessaxy to supply at least 1,600 miUigrams of 
dehydrated brewer’s yeast (the same amount of Hor- 
ns yeast is required) to suooessfully wean our litters, 
and in most cases, that was accomplished only by a 
prolongation of the nursing penod* 

It was found, however, that reanng of the young 
could be considerably expedited if, at a oekain stage 
m lactation when the young are able to partake of 
the mother’s diet, the greater iiortion of the vitamin 
allowance is administered to the young instead of to 
the mother Fortunately, I now have aeeess to a 
much more concentrated Vitamin B product from 
yeast than I have ever euoountered before in my 
laboratory * When it heeame apparent that several 
litters were foilmg on 200 to 500 milligrams of 
the concentrated vitamin apportioned to the mother 
daily at an early stage of lactation when the nursmg 

•Sure, B, J Biol Cbem., 1927, Izxiv, 55-69. 

Ixxiv, 49 

* This oonoentr^ was prepared 2or me by Mr E. H. 
Stuart, ehsmist of the BU lolly Beesaveh Laberatoriss, 
IndiaaapoUa, Xod. 


ymog axe aetMy dependent m the motiier^ saOk, 
the nuraing babies having developed sereamiQg nOH 
nhig fits and spaems, end when the paralysis begin- 
ning at the posterior quarters extended to the jaws, 
so that they could swallow only with great dllfioulty, 
the greater portion of the vitamin dosage allowed the 
mother was then administered to the young in aque- 
ous solution with a medicine dropper. The first re- 
sponse was almost immediate. The convulsive young 
overoame thmr spagms in less than two minutes, and 
could swallow readily m five minutes It was then 
an easy matter to give the young the rest of the 
vitamin dosage In a few hours the young were 
observed nursing and on the next morning playing 
eheerfuUy in the cage. The young were sucoessfnlly 
weaned m 7 to 10 days 

We find there is an optimum requirement of Vitor 
min B for mother and young dunng different stages 
of lactation, the amounts depending on the condi- 
tion of the mother and the age of the young 

At this wnting we are having unusual success with 
a Vitamin B oonoentrate with a daily dosage of only 
60 to 65 milligrams by distnbuting the vitamm be- 
tween mother and young according to needs 

We have now perfected our technique so we can 
save baby rats just a little over one third of an ounce 
in weight, still blind, lying fiat on their backs or 
Bides constantly nursing, and this procedure we adopt 
only when it is determined that the mother is dissi- 
pating considerable of the vitamin dosage apportioned 
to her m the metabolism of transfer to the milk. The 
results are remarkably suoeessful. 

It IS quite possible that a large proportion of the 
infant mortality associated with gastro-intestinal dis- 
turbances dunng the first year of life may be due to 
Vitamm B defleieneieB. Sudi vitamm defleumeies 
may be brought about by the character of the premt 
American diet, which is composed largdy of de- 
gennmated cereals, sugar, and meat, and in addition 
by the physiological mability of the nursmg mother 
to secrete her daily Vitamin B intake quantitatively 
and rapidly into the milk indispensable for infant 
nutntion and wdfare. Pediatricians already reeog- 
nine the needs of cod liver oil, and orange or tomato 
juiee for infants to furnish Vitamins A, D, and C. 
No provision is as yet, however, being made fidr 
Vitamin B therapy. 

This eommunioation is essentially preliminary in 
eharacter and the detailed data will appear in aeiea- 
tifle journals. 
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LISTER AS PHYSIOLOGIST^ 

Ik his article on Baron Lister m the eleventh edi* 
tion of the Encyclopaedia Bntanniea, Sir Clifford 
Allbntt says that Lister, appraising his own work, 
once stated that he had done no more than seise upon 
the discoveries of the great French scientist, Lonis 
Pastenr, and apply these discoveries to surgery. The 
writer of the article then goes on to say, "But thongb 
Lister saw the vast importance of the discovenes of 
Pasteur, he saw it because he was watching on the 
heights, and he was watching there alone ” How are 
we to account for the unique preparedness of lister 
to lay hold of the revolutionary work of Pasteur and 
to apply it with such momentous effect to the treat- 
ment of surgical wounds f How had he reached those 
heights on which he stood watching alone f 

The various biographical accounts of Lister all con- 
tain references to the early physiological work that 
he earned out They make plain that he approached 
his surgical problems with the peculiar expenmental 
outlook that is acquired through physiological train- 
ing In his Huxley lecture delivered in 1900 before 
the Medical School of Channg Cross Hospital he gives 
a charming review of these introductory researches, 
and thus outlines the influences that were brought to 
bear upon him at the commencement of his career: 

As a student at University College I was greatly at- 
tracted by Dr Sharpey’s lectures, which inspired me with 
a love of physiology that has never left me My father, 
whose labours had raised the compound microscope from 
little better than a seientifle toy to the powerful engine 
for investigation which it then was, had equipped me with 
a first rate instrument of that kind, and 1 employed it 
with keen interest in verifying the details of histology 
brought before us by our great master When 1 after- 
wards became house surgeon under Mr Er^ehsen, I ap- 
plied the same means of observation to pathological 
objects. 

In other words, through physiology and physiologi- 
cal investigation Lister became what we should now 
oall an expenmental pathologist. 

Let me digress for a moment to speak of some of 
hii teachers. He makes mention of bs father’s im- 
provements on the microscope The father, a London 
wine merchant, a skilled mathematician and a world- 
renowned expert on optics, was a fellow of the Royal 
Society and known to a laige ourele of smentifio 
people, biologists and astronomers. He had once ool- 

iLieter Oeatenary address delivered hi the Moyse HaB, 
HeOm Uaiversl^, Montreal, April 5, 1927 
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liborated with the physician Ebdgkm in nueroseopic 
examination of the red cells of the blood. Thoee two 
man together first established the real shape of the 
red corpuscles, and described their peculiar oggrega^ 
turn in rouleaux (1827). 

When the son at the age of twenty-one began his 
medical coarse at University College, London, he came 
under the infiuonoo of some unusually able teachers 
One was the professor of chemistry, Thomas Graham, 
whose work on colloids and on diffusion of gases has 
made his name so famous The influence of Graham 
may be detected in many of Lister’s subsequent 
papers. The men, however, to whom he owed most in 
the way of direct inspiration were Wharton Jones, 
professor of ophthalmic medicine and snrgciy, and 
William Sharpey, professor of physiology 

Wharton Jones, a shy, retirmg and somewhat eccen- 
tno man, little known to the world at large but held 
in high esteem by a circle of intimate acquaintances 
who understood bis scientific quality, devoted all the 
leisure that he could spare from practice to physio- 
logical inquiry, working particularly on the blood and 
on the circulatory system To him, the original dis- 
coverer of amoeboid movement in the blood leueo- 
eytes, we owe an elaborate and comprehensive survey 
of these cells, which he classified into two mam varie- 
ties, hyaline and granular, distinguishable not only by 
tbeir appearance and configuration bat also by their 
bdbavior on a glass slide This work, published in 
1846, %e, when luster was a student, forms the 
foundation of all our subsequent knowledge of these 
mteresting and vitally important blood elements. His 
researches on infiammation were the direct means of 
inducing Lister subsequently to pursue the subject 

Lister’s chief incitement to scientific investigation 
came from \7ilham Sharpey, to whom his country 
owes a lasting debt as the outstanding exponent of the 
expenmental method m biology at a time when En- 
gland lagged far behind her continental neighbors in 
such inquiries By the unwonted elanty, by the 
stimulating quality of bis lecture-room exposition, 
combined with a wide knowledge of the history of 
the subject down to its latest continental develop- 
ments, Sharpey was able to inspire bis listeners with a 
profound and often lifelong interest in physiological 
science. The Germans trace the great upgrowth of 
physiology in their country during the middle and 
latter half of the nineteenth century to Johannes 
Miiller, of Berlin The English trace the subsequent 
great rise of physiology in their country directly to 
Sharpey He trained the phymologists, eg, Sir 
Michael Foster, Sir John Bnidon Sanderson, Sir Ed^ 
ward Sharpey-Schafor, who, by their own work, by 
the schools they founded and the pupUs they in tam 
sent out, established English physiology, and (through 


Newell Martui Foeta^s pupil, who went to Jciam 
Hopkim) created Amcsioan expemneotal biology. 
Sharpey's influenee was not limited to the aspmmti 
to a career in physiology. Men m other branches 
of medicine, like the surgeon Lister, even men m 
other walks of life altogether, were profoundly 
affected by his teaching One of the proudest boasts 
of onr own Dean Moyse, in whose honor this beantifnl 
hall is named, was that when a student at University 
College be took Sharpoy’s lectures on physiology. 

It was on Sharpey’s advice that Lister, mtent on 
the pnrsmt of surgery, proceeded to Edinburgh after 
receiving his London degree, in order to study under 
Syme The story of Lister’s rapid promotion there 
IS known perhaps to most of us. What I wish to 
speak of this morning is the astonishingly onginal 
and important physiological work that he proceeded 
to carry out m Edinburgh before he was led to the 
final and greater discovery that has made his name 
live forever When referring in his Huxley lecture 
of 19(K) to this preliminary work, he speaks of it— 
not without a whimsical touch of regret— as being 
^^robably little known to the present generation” 
One of the cnnona enigmas of scientific history is the 
slight attention that has hitherto been paid, even by 
professional physiologists, not to speak of his nmner- 
ons clinical biographers, to the quality and impor- 
tance of hiB investigations in pure physiology 
Undertaken mainly in order that he mi^t be aUe 
to speak to hia students at first hand of the compli- 
cated processes involved, he had to make a strenuous 
effort simply to find the tune for these wholly sdf- 
imposed researches Much of the work was done with 
the help of his wife, in the back kitchen of the dwell- 
ing m Eutland Street m which they started house- 
keeping, When these early investigations, uneocoelled 
in their expenmental quality and in the depth of in- 
sight they display, have been properly appraised— 
and it IS beyond the capacity of any one to do so 
in a hnef memorial lectnre— we shall he able to see 
Joseph Lister for the first time m his reel greatness. 
Wide as was the range of these researehee— they in- 
dttde the stmotore of plain muscle^ the atmetnre of 
nerve fibers, the flow of the lacteal fluid in the^ 
mesentery, nervous regulation of the artenes, fane*- 
tion of the visceral nerves, uflanunation, coagulation 
of the blood, the cutaneous pigmentary system of the 
f rog-HSide as was their range, hardly one of hia ocm* 
dusions rtqmres alteration or amendment to-day. 
Some of his results that I nught readily name stW 
await exploitation, having remained nntonehed and 
undeveloped at the point where he then left them. 

In orte to give a eoneeption of LMteifi 
mental power and insight, onewsight aeleet at saadam 
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tlnmt WDj tmp0st of theio naglooted measBliav asdi 
MuJysu of the eontnhation thus chosflo, demon- 
f^mte high pleee be eohiered for hunself m that 
pfotioular field I propose to adopt this method and 
to take hiB voric on blood coagulation on the simple 
ground that 1 happen to be ratber familiar with all 
its various antecedents, with its history up to the time 
of Lister, and after 

The problem of blood coagulation occupies a central 
position in medicine It interests not only the physi- 
ologist and the pathologist but the practising phys- 
ician, the surgeon, the obstetrician, and all in equal 
degree Having extensive ramifications, it is also far 
from being a simple problem In reporting on tbe 
question before the Royal Society of London in 1863 
Lister says '^My difficulty on the present occasion 
does not depend so much on the lack of matenals as 
on the complicated relations of the subject, which 
makes me almost despair of being able, in the short 
time that can be devoted to a lecture, to give, in any- 
thing like an intdligible form, even an adequate 
selection of the facts at my disposal ” 

When Lister came to the blood coagulation problem, 
tbe outstanding point of interest in the question was, 
^'What induces the blood to clot when it comes out of 
the bodyt What first pulls the trigger, as it were, 
and sets in play the chain of events by which it in- 
evitably changes from a fluid to a solid f” Tou may 
seek an answer to this apparently simple question in 
any of our modem text-books of physiology Either 
the issue is avoided, or, if it is handled, yon will be 
put off with carefully guarded answers, fhll of caveats 
and qualifications Tbe books are so anxious to de- 
senbe the complex composition of the gunpowder 
that th^ forget about the percussion cap that is 
necessary to touch it off. We shall see with what 
result lister worked at the question— but then, as I 
said, Lister's contribution to tbe subject is forgotten 

The proUem, as presented to him, had taken scien- 
tific shape some ninety yean before (between 1770 
and 1776) at the bands of a hnlliant investigator, 
William Hewson, whose nntimdy death at tbe age of 
thirty-six was a great loss to English physiology* 
Let us throw our minds backwards and picture tbe 
problem as it presented itsdf to the medical men 
of Hewaon's time. 

The blood comes out of the vessels It is exposed 
to the air. What more simple than to suppose that 
the air acts on itf 

Or, if you like, it eoob dawn. We faiow that a 
solntum of gshttme tends to set when it cools 

the Mood has ecxiim to a standstiU^ Whipped 
in the eirenktion and k^t m oonstant motion, one 
pnt fUding ovttr another, it may have no oi^or- 


tunityi ae it were, to stiffen It might be ttiat the 
siaiple eondition of rest induces coagulation 
All these hypotheses — exposure to air, cooling, rest 
— ^had by one person or another been advanced as ex- 
planations. It was the ment of Hewson, along with 
other fundamental work on blood coagulation, first to 
devise and execute d^inite experiments to test these 
several hypotheses. He showed that cooling, instead 
of hastening, actually retards coagulation He rapidly 
froze the blood, thawed it, froze it again, thawed it; 
It stayed fluid. He warmed it up, it clotted A 
different matter this from any solution of gelatine. 

In order to test the effect of rest, Hewson ligatured 
veins in two places, thus bringing the intervening 
column of blood to a standstill Often enough no 
coagulation, but tbe results were variable and his 
oonolusions indefinite On the other hand, be could 
get no valid evidence that mere exposure of the blood 
to air has the slightest effect upon it John Hunter 
made this matter still more definite. He received 
blood directly from a vessel into a Torricellian 
vacuum, where it clotted with particular prompitude 
Here was a difficult impasse As no condition that 
one could reasonably think of seemed to be the cause, 
the Loudon surgeon. Sir Astley Cooper, then made 
a new suggestion. "What if blood, wheresoever it be> 
has a natural tendency to clott Tbe unpulse to 
coagulation may not be communicated by any external 
influence It may be inherent m the blood, being 
constantly held m check by the vital action of the 
vessels." Cooper, as you see, simply inverted the 
issue. On his supposition there was no need to search 
for any new condition that acts upon the extravaaated 
blood What we require to explain — ^if the matter be 
susceptible of explanation at all — ^is not so much the 
fact of coagulation as the process by which the vessds 
succeed m keeping the blood fluid 
Sir Astley Cooper earned out no experiments. He 
merely promulgated a new idea However, a young 
graduate who had studied under Cooper, by name 
Turner Thackrah, decided to take up the whole ques- 
tion afresh Thackrah’s important connection with 
the problem, like that of Lister, is little known to 
wnters on blood coagulation. He was atimulated 
partly by his interest in the subject, partly by the 
fact that a valuable pnze, the Sir Astley Cooper 
Prize, had been offered for the best essay on the sub- 
ject of blood coagulation. In bis oonsultmg room at 
Leeds, where he had set up m practice, Thackrah 
worked away at bis chosen problem Fighting against 
tubereoloais, he died at the age of twenty-eight, but 
net he bad won the prize and left a memoir on 
Mood oosgulstion whi<di reveals that he was on ex- 
perimtutaliirt of a very high order. After Ms wox}c 
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tbara oonld be no question of aiti rest or cooling as 
eaoaes of coagulation In the end he was driven, one 
can see doubtfully and with no fervor of conviction, 
to the provisional conclusion that Astley Cooper’s 
hypothesis best fitted the conflicting facts Tbackrah’s 
essay was published m 1619 

In 1857 the subject set for the Astley Cooper Pnse 
was again that of blood coagulation Two essays 
were sent in, one by Dr Richardson (later Bir Ben- 
jamin Ward Richardson, of pubhe health fame), the 
other by Ernst von Bruoke, professor of physiology 
in Vienna The committee awarded the prise to 
Richardson, who advanced a new conception, viz, 
that the blood is kept fluid by a slight content of 
ammonia, the escape of which, when the blood is shed, 
allows the onset of coagulation. A somewhat analog- 
ous idea, involving, however, the gas carbon dioxide 
instead of ammonia, had been previously advocated 
With some apparent experimental support by Sir 
Charles Scudamore. 

Brucke took his stand on Thaekrah’s work, which 
he greatly amplified and extended In speaking of 
Thackrah’s essay he says . ^'Surely no essay was ever 
more deserving of a prize" The final conclusion 
of Bnioke^ again hesitant, but adopted because he 
could see no other reasonable way out, was purposely 
phrased almost in Thaekrah’s own words '^The in- 
fluence of the living heart and vessds is the source 
of the blood’s fluidity, and its loss the cause of 
coagulation." Brucke’s experimental findings, widely 
published and also incorporated in hia own text-book 
of physiology, subsequently exercised much inflnence 
in Aostna and in Cermany 

At this stage, dunng the excitement of the Aatl^ 
Cooper award, which caused rather an unusual flurry, 
enter Joseph Lister He bad read and studied Hew- 
son and John Hunter be had read Sir Charles Scuda- 
more, Richardson and also Brucke. Hu first experi- 
ments were directed to an examination of Richard- 
son’s work, and it was some time before he was able 
to shake himself quite free of the ammonia theory. 
As usual, when he bad to set aside an alluring and 
highly mroumstantial hypothesis, he did so only after 
piling up overwhelming evidence against it In order 
to preclude all escape of ammonia, a rubber tube, 
filled with a succession of short segments of glass 
tube, is looped and tied into a vein The blood 
oounes through All the little glaae sections are 
then separately ligated and the tube is removed. 
Confined in tbu way the blood clots just as quickly 
as when exposed to the air Again, coagulation u 
known to be promoted when the blood u stirred with 
a rod. The stirnng, according to Ridiardson, gives 
better opportunity for eeoape of ammonia. By 
means of an ingenious and complieated piece of ap- 


paratoB Lister arranges to coUoet blood and to star 
it without any possibility of ammonia escape. The 
mere stimng u found to accelerate coagulation. But 
I ahould weary you with those expenmeote on the 
ammonia hypothesis Luter took much more than 
an hour to read hu own paper 1 have to be mom 
brief. 

Let ns stop for a moment to picture him at work. 
As first assistant to Byrne and later as full profemor 
of surgery la. Glasgow, he u subject to sudden call 
at any hour of the day or night He has his own 
private patients He hae bis leetnies to prepare^ 
constant infirmary duties, engagements of vanous 
kinds to keep. He must have gone from place to 
place, hia mind constantly preoccupied with the par- 
ticular research on hand, and we must also keep in 
mind the mere quantity of first-elase physiological 
work that he turned out. The marvel is that he could 
find time to test hia fructifying schemes and ideas. 
Fortunately, the elaughter-hoiise is not far away. 
The vetennary college where horses are killed, is also 
within easy walking distance. He goes to the slau^ 
ter-house, makes fnends with the butohera Sheep 
are being killed He ties hgaturee round their lunbs, 
so as to cause venous congestion, and when the trot- 
ters are removed, he gathers them in his bag and 
bumes off to the baek kitchen, where his wife has 
things ready for him. Or he learns that a horse is 
to be killed at the vetennary college. He goes there 
and secuTSB the jugular veins filled with blood. Those 
who knew Lister tell ns that his whole life was one 
endless succession of expenments When later his 
attention was concentrated more upon wounds and 
upon dressings, he devoted infinite trouble to the ejec- 
tion of the best matenale, trying and discarding 
scores of different things until he got the very bast. 
He constantly went about with dressings and band- 
ages on bis own person It may be news to some of 
the students of thin audience that the introduction of 
all our routine snrgieal dressings— lint, gauze, ab- 
sorbent wool, domet bandagee, not to apeak of the 
absorbable catgut to which he devoted so many yean 
of patient labor— is due entirely to Lister^s eea^ees 
experimentation. 

Having disposed of the ammonia hypothesiB, Lister^ 
next turned hu attention to Briiok js conclnsion that 
the inflnence of the living heart and vessels is the 
cause of the blood's fluidity. He set himself to de- 
vise some method of withdrawing it from tbu influ- 
ence and, if possible, ehll keeping it fluid. The blood 
in the lifted vein of a horse stays fluid. Suspend 
the ligated vein, open it earefuUy and look down. 
The blood rematne unchanged. Thanks to the work 
of Iba Gennan physiologist, Heale, Liitear knew thok 
all the veseda have an inner liniiig ot extremely deli- 
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oftte flattaaed adls^ vlueh we sow eall esdothdisnu 
Zt might be pomihle to stake eups of these large 
veins, and poor the blood from one to another through 
the air. He makes wire frames, sews the outer wall 
of the vein to these frames, turns down the top edge 
like a hp, and pours. In this passage through the 
air the blood is temporanly removed from the vital 
uiflnenee of the vessel — and he may go on pounng, 
alternately from one to the other — yet the blood does 
not clot The evidence is still not conclusive, for 
the removal has been only temporary The visceral 
cavity of the frog, with which blood does not ordi- 
narily come m contact, is however lined with endo- 
thelium He anesthetizes a frog, which is laid on its 
back , he opens the abdomen, pms the wall upwards 
and outwards, and makes a snip into the heart The 
blood wells out into the endothelium-lined cavity It 
does not clot The same blood, pipetted out of the 
abdomen into a glass tube, coagulates Plainly the 
issue narrows itself down to some difference between 
sneh a matenal as glass and endothelium 

Whenever coagulation had occurred one and the 
same condition had always been present. The blood 
had touched some foreign material * He dips a solid 
rod into the flnid blood contained in an open vein 
A crust of clot forms around the rod He pushes 
needles into the veins of his sheep trotters, around 
the needle the blood coagulates, but not elsewhere 
To make a long story short— and I can only refer 
you to his onginal paper for the wealth of detail 
and the ingenious vanation of experiment by which 
he dnves home the evidence— the cause of coagulation 
IS neither more nor less than contact of the blood with 
extraneous foreign matter The more effective the 
means taken to secure this contact, as by agitation 
or stimng, the more rapidly it clots Here was some 
extraordinary influence, hard to explain on a phys- 
ical basis, indubitably exerted by a mere touch with 
particular kinds of matenal. What this influence 
was he could only surmise. His training under 
Thomas Graham suggested some process of a catalytic 
nature. On the other hand, the absence of coagula- 
tion in the unmoured vassd shows merely that the 
endothdium u ennonsly and wholly neutral with re* 
gard to the process. It exerts no vital influence 

Hia next step was to demonstrate that the cells of 
the blood are implicated in the prooess, for in the 
absence of blood cells he could show that contact with 
foxmgn matter is powericss to cause coagulation 
But at this critieal and important stage he had to lay 
the matter aside. When he did return to it for a 

• Thle suggestion, flnt mooted by Thaekruh, had been 
more dabcrately handled by Brileke^ who flnallty, but not 
wHhoiti gualfflcation, disearded it* 


brief period in his later life> he proved that the in- 
fluenee which suffices to determine solid ooagulation 
of the blood outside the body fails to act in the some 
way upon the oireulating blood. The mreulatory sys- 
tem contains some mechanism for protection against 
accidental intravascular coagulation But I must not 
pursue the subsequent history of this fascinating sub- 
ject. My object is to give some conception, how- 
ever inadequate, of Lister’s originality and amazing 
turn for experiment, m illustration of which I might 
equally well have selected almost any other of the 
physiological subjects that he handled at this eom- 
mencmg period of his career Every touch of Ins 
work indicates the master hand 
Those of you who have visited Edinburgh may per^ 
haps have wandered into the Library Hall of the old 
Arts Building of the university There, close beside 
the octagonal table that Napoleon used at St Helena, 
IS another oblong table surmounted by a glass case 
containing the vanons distinetions and decorations 
that were eventually showered upon Lister by the 
world at large Here are his medals, here the dif- 
ferent orders conferred upon him by his own and by 
foreign countries; and here the beautiful casket that 
was presented to him when he was awarded the free- 
dom of his native city of London When at the end 
of his career he came to look back over the scenes of 
his straggles and of his hard-won victones, Lister de- 
cided tl^t Edinburgh should be the repository of 
these umque tributes There, under Syme, he bad 
had hiB first full introduction to surgery, there he 
had courted and married Agnes Syme, the devoted 
companion of all his vicissitudes, there he had re- 
nounced his Quaker connection and joined the Church 
of England, from the University of Edinburgh had 
come William Sharpoy and Wharton Jones, his Lon- 
don teachers, above all it was in Edinburgh that he 
had realized himself and learned to trust his own 
powers, there, expenencing all the alternating joy 
and disappointment, all the strong excitement of 
intensely interesting yet highly difficult scientific in- 
vestigation, he had climbed those heights from which, 
without hesitation and with immediate comprehension 
be was in his turn to signal the beacon light that sud- 
denly shone across from France It is into his early 
stru^les that a man puts, if not his best, at least 
his most significant effort, and just as Sir William 
Oder, looking back over fais nomadic and meteorie 
career in three countries, decides that hia ashes and 
Us library, to the making of which he had devoted 
a lifetime, shall find a repository in McGill, where 
he had polished the weapons that earned him to hu 
later triumphs, eo did Lister fed that the scene of 
Ills adentifie self-realization should retain those proud 
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fawigiiia of homage that the nations had Tied with 
eedi other in conferring upon him 

As time goes on, ^ shall come more and more to 
xeeogniae m Lister an ezpenmental genius of the 
first order His trouble was that, being in erezy in- 
stance years m advance of his tunc, among men -of 
lesser mould he was apt to be misunderstood He 
had no gift of brilliant exposition by which he could 
rivet the attention of an indifferent public, and, with 
hiB innate modesty of nature, he had to r^y for his 
ultimate vindication simply upon strenuous appboa- 
tion to the work of his choice The young assistants 
who loyally banded themselves around him, perceiv- 
ing his ment, his sterling honesty to fact and the 
astonishing suecess of his methods, could guess at hut 
could scarcely analyze his mental processes They 
called him *^a great thinker They saw the outward 
Lister, they could not quite see what Wordsworth 
ealls ''the very pulse of the machine." There was, 
however, one experienced eye that had followed Lis- 
ter’s career from stage to stage with unabating in- 
terest. There was one man who could appreciate and 
closely follow every single experimental step he took 
That was Sharpey It was to* Bharpey that the eager 
young student had first come with his microscope, 
seeking to examine for himself the structures of which 
the teacher spoke It was Sharpey who had encour- 
aged, advised and stood by him from the beginning, 
and before this inspiring and trusted counsellor died 
m 1880, be had the quiet satisfaction of knowing 
tiiat his bnlliant pupil had made what would prob- 
ably prove to be one of the world’s grestest discov- 
eries. 

JoHK Tait 
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CHANNELS, VALLEYS AND INTER- 
MONT DETRITAL PLAINS 

An article m the March number of the Aeieneuii 
Journal of Science by 0 F Evans on the ’’Origin 
of Certain Stream Valleys ’’ desenbes a common 
type of valley in the interior-plains region as having 
"a broad flood plain with a deep narrow trench 
winding through it” Is not this "trench” simply 
the river channel, Ailed to overflowing at tune of flood, 
and occupied only by a dwindling, channd-^bed stream 
dunng the rest of the yearf In and regions the 
prevailingly empty nver channels, the beds of which 
are either dry or are followed only by the nnall flow 
of their low-water streams, contrast strongly with 
the well-filled nver channels of humid regions, where 
a rdatively constant flow covers all the channel bed 
and rises wdl on the channel banks. The most strik- 


ing ease of the and-region kind that I have seen k 
in the intenor of South Afnca, where a channel 
over 100 feet in width at the nm and perhaps 30 or 
40 feet in depth had, at the dry-seasem time of my 
visit, every appearance of a young valley, new-cut in 
a plain m consequence of nver juvenation by uplift 
or otherwise, so deep was the channel bed below the 
surfhee of the plain and so small was the tnekling 
stream that ran along the bed. Yet rendente there 
assured me that, at time of great floods, the little 
stream expands until it fills the whole valley-hke 
channel and overflows on the plain in which the 
channel is incised Such a channel is truly trench- 
like, but it IB nothing more than a channel after all. 
Its impressively large dimensions result simply 
enough from the great difference m volume of its 
nver in low-water and in flood stages Hence, un- 
less the typical valleys desenbed in the above-ated 
article are pecuhar m some unspecified respect, it 
seems undesirable to adopt a new name, like trench, 
for their nver channels. It would be unnecessarily 
redundant to have two names for one thing 

It IS, on the other hand, true that we seem some- 
times to have only one name for two geographical 
things, and there the poverty of our language sn re- 
spect to appropriate names for the two features 
IS embarrassing. For example^ those lop-sided ndges 
which mark the outcrop of gently inclined, hard 
formations between more wom-down, weaker forma- 
tions were long without any one-word name, until 
Hill of Texas introduced the Spanish word "enesta" 
to designate them They had previously been un- 
satisfactorily called "escarpments” by Bntish geogra- 
phers, who thus gave to the ^iriiole form the same 
name that is applied to one of its parts, namely, to 
the steep outcrop face of the determining hard forma- 
tion, m contrast to the arched upland of the crest 
and the long and gentle declivity of the back slope 
Cuesta IS now coming to be more and more generally 
accepted as the technical, generic name for sudli 
forms* 

But the poverty of our geographical terminology 
is sometimes rather apparent than real Such is the 
case when a single name is used for two unlike fee-, 
tnres, although separate names are really available 
for them. Thus it is to-day enstomary in the Oreat 
Basin province to call the broad intezmont detritri 
areas "valleys,” as if the simple name, "plains,” were 
not appboable to them and as it the equally simple 
name, "valleys,” were not already fully enough em- 
ployed in designating linear depressions, excavated 
under the guidance of streame or riven, whudi an^ 
like nvers, arranged in sysieois, with twig joiniag 
branch and branch joining trunk in down-^m^ km- 
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eemqn. UAmiiidfiil of the earlier preemption of 
for forms of soeh erosional origin, that 
tenn u now taken over in the west to name broad and 
smooth surfeoes of depositional origin. 

For example, the extensive detntal plain in cen- 
tral AzuBona, now redeemed from its original desert 
condition by irrigation from the waters of Salt Biver 
stored by the Roosevelt Dam in the mountains farther 
east and thereby oonverted into a superb oasis around 
Phoenix, the oapital of the state, is universally called 
*^Salt River Valley’’ by its prosperous residento Yet 
the plain of the oasis teems level to the eye, except 
where rocky buttes of smaller or larger mze nse 
through it, and it really has the form of a very broad 
and gently sloping alluvial fan. If the fan is crossed 
on a line transverse to its mid-nb, the surface is 
found to be faintly but oharactenstically convex Its 
alluvial deposits are of great thickness, one of the 
many wells driven m them is 1,600 feet deep without 
reaching the solid rook of the depressed basin floor 
The agncultural value of the apparently level im- 
gated area depends largely upon its possession of the 
regular and gentle, radially disposed slope that the 
fans of good-sised streams are necessarily given as 
they are built up, for in oonsequenee of that slope, 
the oonstmetion of the canals which lead the stored- 
np water from the nver, as it issues from the moun- 
tains, to all parts of the great oasis has not involved 
RMt woric of cutting or filling, and the fields 
into which the oasis is now subdivided are easily 
irrigated from the eanals without regrading, by reason 
of their gentle dope 

As one dnves over the plain, it seems geographic- 
ally ludicrous to call it a “vall^,” yet there is no 
likelihood that the misnomer will be abandoned In- 
deed the official map of Arizona shows that the name 
"valley” is repeatedly applied to the broad and desert 
intemaont plains which occupy so large a share of 
its southwestern half Further embarrassment anses 
from the fact that the plains are not infrequently 
traversed by valleys of small or moderate depth, 
wbcb have been excavated in normal fashion by the 
intermittent nvers of the region; and these are un- 
questionably tme erosional valleys, for they possess 
the fonr elements of form by wbeh such valleys are 
known; namely, limiting side dopes, more or less 
frayed out by lateral wash, a smooth floor sometunes 
showing flat strips in famtly terraced arrangement, 
the lowest strip being the flood plain of to-day, a 
dumnel in the flood plain, usually dry but occasionally 
filled to overflowing; and a oontinnous down-stream 
dope. A fifth dement of form, the reception of 
branch valleys at accordant levd, is often added The 
CKla, that long and slender tributary of the Colorado 
whifllt cmssii hro fltotes in a flow of mcgnlarly in- 


creasing and deereasiBg volume^ frequently follows 
shallow, gently terraced valleys of t^ land, which 
it has slightly excavated m the broad intermont 
detnted plains; one such valley characterises its 
course near certain isolated mountain ranges, soma 
miles to the southwest of Phoenix, where the river 
has been dnven by the fan of Salt Rivmr above raeor 
tioned. 

On the other band, the San Pedro, an affluent of 
the Qila which rises in the southeastern part of Ari- 
sona, has excavated a valley several hundred feet 
deep — one of the deepest of its kind in the state — ^in 
its northward course along the axis of a well-defined 
and heavily aggraded intmmont trough The width 
of this valley is much moreaaed and its sides axe 
much frayed out by many lateral wet-weather waahes, 
as may be well seen from the mam line and from 
the Douglas loop of the Southern Pacific railway, and 
from several state highways In both these oases, 
the change from a former phase of aggradation to 
the present phase of excavation appears to be asso- 
ciate with the maturing of the Oila nver system aa 
a whole, but that is another story. Certain small 
and recent, but problematic changes in the channels 
of valleys of this kind have been lately discussed by 
K. Bryan In view of tbe occurrence of these nor- 
mal excavations, it is doubly unfortunate that tbe 
term, valley, is so generally used to designate not 
the excavations, but the intermont plains in which 
the excavations have been made. The proper term, 
plain, IB thereby displaced from the aggraded sur- 
faces which it names so wril, and the term, valley, la 
misplaced from the erosional features to which it 
should be applied 

The numerous and extensive intermont detntal 
plains of the Great Basin provmce usually exhibit 
well-defined but gently melined slopes of relatively 
coarse gravels, slanting forward from the base of the 
enclosing mountains and nmting in a broad, medial 
floor of finer soil and nearly level surface^ The 
medial floor may or may not be meised by a true 
valley When one stands on either detntal slope of 
snch an intermont plain, an open view » afford^ all 
across the medial floor to the opposite detntal slope, 
except that in plama of unusually great width, 
the opposite detntal slope may be lost in the dis- 
tance. And from any part of the medial floor, whieb 
18 everywhere lower than the detntal slopes that 
riant down to it, an open view is ailorded of the 
gradual ascent by which the detntal dopes rise to 
the mountains. The slopes tbns seen gam an ap- 
peaiuoe of exaggerated steepness by forediortan- 
ing. In the soniheastemmost eounty of Aiinma, 
the city of Douglas, where eopper ore is smelted 
for Biribec^ a miniiig eity tiist is erowded in 4 
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stoepHnded valley m the near-by monntaine, baa 
plenty of room for growth on a typioal interment 
detntal plain , but the plain la nnfortunatdy known 
aa Sulphur Spnnga Valley, Henoe no generic name 
is left for the true though narrow and ahallow valley 
that 18 ecKcavated in the plain by the ephemeral wet- 
weathor drainage which flowa southward into Mexico 
When one looks northward along the smooth medial 
floor of the plain, it seems to nse gradually to the 
skyline, as if in a distant ridge, but the ndge recedes 
aa one travels towards it, it is simply the ocean-hke 
honaon of the nearly level surface 
The inteimont detntal plain on which the flounsh- 
ing residential and university city of Tucson stands, 
not so near the southeastern comer of Arizona as 
Douglas by about 100 miles, occupies a well-aggraded 
intermont basin of depression, which departs in a 
peculiar manner from the typical form that is seeu 
in the Sulphur Spnuga Plain The detntal slopes 
that slant forward from the encircling mountains 
around Tucson are clearly enough seen when one is 
near them, but they are out of sight from a good 
part of the plain between them, which is not level 
but has a gently undulating surface, as if it had 
recently been warped Its faint swells and hollows, 
well exhibited for several miles next north and east 
of Tucson, are clearly unlike the shallow valleys that 
have elsewhere been normally excavated a little below 
the surface of the plain by several small intermittent 
nven The undulations are frequently strong enough 
to hide a cross-plain view of the piedmont slopes, 
indeed, if one stands m the center of a faint hollow, 
the outward view, instead of being unobstructed for 
many miles as it should be on the medial floor of an 
undisturbed plain, is rather closely circumscribed in 
nearly all directions, as it should not be 
Some justification for attributing the faint swells 
and hollows of the Tucson plain to deformational 
warping is found m the southeastern part of the 
same intermont basin, where the detntal deposits ore 
clearly seen to have been strongly tilted and elabo- 
rately dissected and degraded since their deposition 
The plain in the neighborhood of Tucson must have 
been deformed at a later date than this dissected 
southeastern extension of the intermont area, for it 
IS practically undissected, except along the margins 
of its normal valleys Another indication of warp- 
ing IB found in the present course of the Rillito, a 
wet-weather stream that flows westward across the 
aggraded basin not far north of Tucson and but a 
few miles south of the Santa Catalina Mountains, 
the highest of the enclosing ranges. The stream 
ought to have been pushed much farther away from 
these mountains by abundant outwash of detritus 
that their deep-cut, steep-eided volleys have supplied 


to the intermont am; but the deformational warp- 
ing appears to have compelled the stream to shift 
northward toward the mountains, in spite of the 
detntal outwash from them. In consequenee of that 
shift, the piedmont detntal slope is sharply undercut 
by the northward encroaebment of the stream upon 
it, and its dissection by washes from the mountains 
IS thus promoted to an exceptional degree The 
deformation of the plain seems, indeed, to have ex- 
tended beyond the west-flowing Rillito, for between 
its contrained course and the base of the mountains, 
the detntal slope has assumed vanous irregular forms 
with a relief of 200 or 300 feet Tet 20 or 30 miles 
farther west, the intermont plain has a stnkingly 
level snifaoe and so continues much farther, as if it 
were there in process of undisturbed aggradation. 

There is, as above noted, little likelihood that the 
people of Anzona will change the nomenclature that 
has been so unsystematically appbed to the intermont 
detntal plains on which many of them live, but tor 
geographical purposes it is eminently desirable to 
call the plains by their proper name, and to recog- 
nize their subdivision into piedmont slopes and medial 
floors, as well as the not infrequent excavation of 
true valleys across them, and to recognize also the 
warping by which at least one of them seems to be 
gently deformed 

W. M, Davis 
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SCIENTIFIC EVENTS 

THE ELEVENTH EXPOSITION OF 
CHEMICAL INDUSTRIES^ 

Whkk the doors of the Eleventh Exposition of 
Chemical Industnes are opened on September 26, 
those who will avail themselves of the opportunity will 
be impressed by the large number of diverse exhibits 
which will show something of the tremendous advance- 
ment that has been made, thanks to the continued ap- 
plication of science in cooperation with sound finance. 
Some 350 exhibitors will display a wide range of 
chemicals, chemical products and the apparatus, equip- 
ment and scientific instruments nsed m producing 
them, as well as many of the required raw materiale. « 
The exhibits will be ohieflly from this country, but 
there will be many representatives of foreign activi- 
ties The raw matmals to be shown sre from the 
Southern, the Southwestern and the Pacific States, 
and from the Dominion of Canada, dtsplayed by gov- 
ernment departments and railroads ooncemed with the 
mdustrial development of their territory. The section 
of chemical and chemical product exhibits is ffarse 
times as numerous aa five yean ago. The msehineacy 

% Jsditffriol and OhmMr^. 
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exhibit has increased m number and variety The m- 
stnimenta exhibits will show marked strides in ac- 
curacy, application, simplicity and usefulness In 
addition, there are sections devoted to laboratory sup- 
plies and equipment, to containers, packaging, label- 
ing and shipping, to plastic compositions, to trans- 
portation, and to material handling 

Statistics ot the sections specialising in laboratory 
equipment and supplies will give an impression of the 
scope of the present exposition, the number indicating 
the units in this section laboratory furniture, 7 , gen- 
eral laboratory apparatus and supplies, 7, special 
equipment, 13, balances, 3, research chemicals, 9, 
platinum i^are, 3, glass, porcelam and silica ware, 9, 
filter-paper, 3, optical instruments, 3, electrical ap- 
paratus, 3, thermal precision instruments, 6, engi- 
neering equipment, 13, and publishers, 9 

The United States Government has prepared ex- 
hibits showing the work of three of its principal de- 
partments The War Department will be represented 
by an exhibit from Chemical Warfare Service The 
Department of Commerce will be represented by the 
Bureaus ot the Census, Mines, Standards and Foreign 
and Domestic Commerce and the Committee on Wood 
Utilization, the Department of Agriculture by the 
Bureaus of Chemistry and Soils, including the Fixed 
Nitrogen Research Laboratory, Animal Industry, For- 
est Service and others The National Safety Council 
will present, m complete form, the recently concluded 
exhaustive study on hazards caused by benzene when 
used in products designed for manufacturing and 
domestic use There will be other educational exhibits 
and booths arranged by scientific societies, prominent 
among which will be that of the American Chemical 
Society 

The educational features of the exposition include 
an excdlent progpram of motion pictures, the students’ 
courses and ineotings of certain scientific societies 
The students’ courses — a unique feature of this expo- 
sition — have become established and will be attended 
by roprosontatives of many educational institutions of 
this and other countries 

The Fifth Chemical Industries Banquet will be held 
during the exposition on Wednesday evonmg, Sep- 
tember 28, under the auspices of the Salesmen’s Asso- 
ciation of the American Chemical Industry, sponsored 
by the American Ceramic Society, New Jersey and 
New York Sections of the Amencan Chemical Society, 
New York Section of the Amencan Electrochemical 
Society, Chemical Warfare Association, Chemists’ 
Club, Pressed Gas Manufacturers’ Association, Chlo- 
nue Institute, American Institute of Chemical Engi- 
neers, Amencan Leather Chemists’ Association, Hanu- 
factuiing Chennsts Association, SoddM de Chimie 
Indnstrielle, Society of Chemical Industry, American 


Society for Testing Matenals, Amencan Association 
of Textile Chemists and Colonsts, Synthetic Organic 
Chemical Manufacturers’ Association and the Tech- 
nical Association of the Pulp and Paper Industry, at 
the Hotel Roosevelt 

THE KANSAS GEOLOGICAL FIELD 
CONFERENCE 

Th£ annual field conference of the Kansas Geo- 
logical Society was hold in northeastern Missoun, 
eastern Iowa and adjacent parts of Dlmois and Wis- 
consin, from September 5 to September 10 About 
forty geologists participated The object of the con- 
ference was to study the outcrops on the surface of 
the lower Paleozoic rocks, especially the Ordovician 
and the Mississippian, in the regions visited 

The party assembled at Columbia, Missoun, and on 
the morning of the fifth, started out under the direc- 
tion of Professor p] B Branson, of the department 
of geology of the University ot Missoun P'or three 
dajs studios were made along the bluffs of the Mis- 
souri and Mississippi Rivers and their tributaries, in 
northeastern Missoun, night stops being made at St 
Louis and Hannibal 

At Burlington, Iowa, the party was joined by Dr 
George V Kay, state geologist of Iowa, with his as- 
sistants, and for three days Dr Kay, Dr 0 A 
Thomas and G Marshall Kay conducted the party 
through eastern Iowa and adjacent parts of Illinois 
and Wisconsm 

The chief object of the tnp was to correlate the 
vanous exposures which occur in northeastern Mis- 
souri and eastern Iowa with vanous formations en- 
countered by deep drilling in central Kansas and 
northern Oklahoma The oil-bearmg sand, which in 
these latter states is known as the Wilcox sand, and 
which IS the chief producer in a number of Oklahoma 
and Kansas oil wells, is believed to be the approxi- 
mate equivalent of the St Peter sandstone, of the 
states visited The Dceorah shales which contain 
certain typical fossils and are easily recognized in 
many of the deep wells in Kansas, was first named 
more than fifty years ago at Deeorah in northeastern 
Iowa 

One of the principal points brought out on this 
conference is the intimate relation between pure 
science and practical affairs Twenty years ago, or 
even five years ago, geologists would not have thought 
of traveling hundreds of miles to study outcrops of 
fossil-beanng rocks, in order to understand and in- 
terpret well logs in distant states 

The personnel of the party consisted of State 
Geologists Kay, of Iowa, Condra, of Nebraska, Moore, 
of Kansas, and Gould, of Oklahoma , also Professors 
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DnabaTi of Tale^ B T Chamberlin, of Chicago, 
Branson and Mehl, of Missomi, and Bridge, of the 
Missouri School of Mines In addition there vere 
more than twenty petroleum geologists from Kansas 
and Oklahoma To L W Kesler, of Wichita, presi- 
dent of the Kansas Geological Society^ is due much 
of the credit for the success of the conference 

THE COMMITTEE ON SEISMOLOGY OP THE 
BRITISH ASSOCIATION 

For thirty-one years a committee appointed by the 
British Association has published an annual report 
on seismological investigation Under the chairman- 
ship of Professor H H Turner, it works in close asso- 
ciation with an international body which with financial 
help from the Royal Society is trying to bring up to 
date summaries of the observed details of earthquakes 
all over the world Summaries up to the end of 1923 
have been issued, and those for the greater part of 
1924 are well in hand From these exact knowledge 
of the transmission of earthquake shocks is gradually 
being obtained, and the existence of anomalous eases 
is being vended 

When it happens that there are a number of good 
recording stations reasonably near the center of an 
earthquake, special information can be denved from 
their records as to the nature of the upper layers of 
the earth's crust The Jei'sey and Hereford earth- 
quakes of 1926 yielded specially useful results m that 
respect Bntish earthquakes have been rare, but m 
August, 1026, there was one at Hereford and Ludlow, 
on January 24, 1927, one in Scotland and on Febru- 
ary 17 last one m Jers^ Yorkshire appears to have 
had an earthquake at Tadcaster on a recent eve- 
ning, but seismological apparatus is not of a kind 
that can be corned about, and the members of the 
committee in their report to the section were reticent 
as to this manifestation. 

The committee reported that the Palestine earth- 
quake of July 11, although serious and causing much 
local injury and many deaths, was not of unusual vio- 
lence The intensity of its indications on the Oxford 
seismograms was much less than in the ease of the 
earthquake in China on May 22, although the latter 
was at a much greater distance 

The University of Oxford has sanctioned the exten- 
sion of the university observatory to provide a home 
for two Milne-Shaw pendulums, and a bequest of 
£1,000 from the late Professor John Milne, one of the 
chief founders of seismology, has been put m a trust 
fund, the moornc tp be at the disposal of the chairman 
for the time being of the seismological committee of 
the Bntish Association. 


THE NATIONAL ARBORETUM 

Plans for the establishment of the National Ar- 
boretum, autfaoneed by the last congress, have been 
discussed, according to The Mueeum Newa^ at infonnal 
meetings of the newly appointed advisory council. 
With the probability that an appropnation for the 
purchase of land will be passed at the next session, 
along with the deficiency bill, of which it forms a part, 
vanoufi phases of the project are now receiving con- 
sideration 

The Department of Agnculture has estimated that 
about a year will be necessary, in which to acquire 
land, before the actual laying out of the grounds can 
begin In the plans already discussed, emphasis has 
been laid upon the research features, which are to be 
somewhat subordinated to recreational aspects 

The site, which has bc^ tentatively selected, lies 
upon the Anacostia River, within four miles of the 
center of Washington Part of the land is now under 
government ownership, and is being reclaimed from 
its origmal swamp condition The location of the ar- 
boretum at this point means that eventually it will 
he along or near the proposed new parkway entrance 
to the city A new boulevard, which will connect 
Washington with the northern and eastern cities will, 
at some future time, be opened up along the Ana- 
costia valley, m which the arboretum site is also 
located 

It IS pointed out by officials of the Department of 
Agriculture that the selection of Washington for the 
site of an arboretum will secure an average climatic 
condition about midway between that of the extreme 
northern states and those along the southern border 
They also predict that there will bo very close co- 
operation between the various institutional herbana, 
city and state botanical gardens and the vanous propa- 
gating stations operated by the federal govenunent in 
California, Florida, Georgia, Maryland and other 
states The work of introducing foreign plants will 
be greatly facilitated thereby and the agncultoral 
explorations of the government will also assist in the 
building up of the herbarium, 

BIOLOGY AT THE CALIFORNIA INSTITUTE; 

OF TECHNOLOGY 

The trustees of the California Institute of Tech- 
nology have voted to establish a department of 
biology and to erect at once biological laboratories, 
so that the institute may, m the autumn of 1928^ 
initiate major lines of research and offer oourses of 
study, both graduate and undergraduate, in that eel- 
enoe. Professor Thomas H. Morgan, now professor 
of experunental zoology at Columbia University, boa 
accepted the postbon of chaimum of the new divi- 



Bnnmant sa, lft27] 


8CIEN0X 


277 


tian of biology, and tnll oxgamze its vancnu branches. 
Ample funds have been provided for the endowment, 
construction and equipment of the laboratoncs by 
members of the Board of Trustees of the institute and 
by the General Education Board 
As in the existing departments of the institute, 
emphasis will be placed pnmanly on research and 
graduate study, and, even in those directions, no at> 
tempt will be made to cover at onoe the whole science 
of biology, but rather, eftorts will be concentrated on 
the development of those of its branches which seem 
to offer the greatest promise as ffelds of research. As 
rapidly as loaders can be found, it is proposed to 
organize groups of investigators in general physiol- 
ogy, genetics, biophysics, biochemistry, developmental 
mechanics, and perhaps later experimental psychol- 
ogy The choice of these fields of modem research 
implies that emphasis will be laid on the intimate 
relations of biology to the physical sciences That a 
closer association of these sciences with biology is 
imperative is becoming more and more apparent as 
indicated by the development of special institutes for 
such work In England, Germany, Russia, Scandi- 
navia and France research institutes, specializing in 
different biological fields, yet pnmanly concerned 
with the applications of mathematical, physical and 
chemical methods to biological subjects, have de- 
veloped m recent years The latest example is a gift 
of thirty million francs to the Pons Academy of 
Sciences to oiganize an Institute of Physico-Chemical 
Biology, for the purpose of studying ‘^the physico- 
chemical mechanism of the phenomena of life 
The California Institute is undertaking this de- 
velopment of biological research by the application 
of physical and chemical methods not only because 
of its intrinsic importance, but also because the close 
association with the strong research departments of 
physios and physical chemistry of the institute can 
not fail to contribute greatly to its success Most 
physiological laboratories have in the past, for prac- 
tical reasons, been associated with medical schools, 
and few of them have been m intimate contact with 
the roBcarch staffs and bad the use of the research 
facilities of laboratories which are primarily devoted 
to fundamental mvestigationa in the physical sciences 
For the study of biology the institute will in 1928 
and thereafter make the following provision It will 
mtroduce into its four-year undergraduate course m 
Bciimce, which m its last two years now has options 
m phymcB, chemistry, mathematios and geology, a new 
option in biology. This option will inelude those 
fundamental biological subjects that are on essential 
preparation for work in any special field of pure 
or applied biology, and the four-year eourse os a 


whole will in addition afford a far more thorough 
training in the basic scienoes of physioB, chemistry 
and mathematics than students of biology, medicine 
or agnonlture commonly receive, Thu undergraduate 
course will be supplemented by a fifth-year course, 
leading to the degree of master of science in biology, 
in which students may specialize m study and re- 
search m various branches of the science Special 
opportunities will also be offered for the pursuit of 
more advanced courses and extended researches lead- 
ing to the degree of doctor of philosophy, to students 
desiring to become college teachers, research men, or 
professional experts 


SCIENTIFIC NOTES AND NEWS 

Sir Charueb Scott SHsaRiKOToy, 0 M , professor 
of physiology at the University of Oxford, will give 
three lectures under the Edward K Dunham Lecture- 
ship for the Promotion of Medical Research in the 
Amphitheater of the Harvard Medical School at five 
o’clock on Monday, October 10, on Observations on 
Stretch Reflexes”; Thursday, October 13, on ^^Modes 
of Interaction between Reilexes,” Monday, Oc- 
tober 17, on *^Somo Factors of Coordination m Mus- 
cular Acts ” 

The faculty of the Medical School of the University 
of Wisconsin gave a dinner recently at the Maple Bluff 
Country Club in honor of Dr Anstides Agramonte, 
professor of bacteriology, University of Havana, and 
Dr Salanos Ramos, dean of the medical school of that 
university, which was attended by about sixty-four 
physicians, President Glenn Frank, of the University 
of Wisconsin, and members of several faculties Dr 
Charles R. Bardeen, dean and professor of anatomy, 
was toastmaster, Dr Frank welcomed the visitors, 
who are on a tonr of mspection of medical schools, 
and Dr Agramonte spoke of health work in Cuba and 
the development of the medical school of the Univer^ 
sity of Havana, which was founded in 1728 

PaoxscsBOB H. E Arustrokq, the distinguished 
British chemist, and Mrs. Armstrong celebrated their 
golden wedding on August 30, on which occasion there 
was presented to them a portrait of Professor Arm- 
strong by T. C Dugdale. At the same time there was 
presented an illuminated album, signed by a large 
number of workers in chemical scienee 

F. C. Eltobd, of the U. S Department of Agrietd- 
ture, has been elected president of the World’s Poul- 
try Congress, the fourth meeting of whidi wiU be held 
in England in 1930. 

Dn. Earl Sikk, professor of surgery in the Uni- 
versity of Hamburg, has been appointed honorary 
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ptofenor by the Umversity of Obttmgen m teeogni* 
tio& of hlfl seiTicfiA m orgutmng xnodieal ednoatioa in 
Turkey. 

Dr. Oxnr W Clark, since 1910 assistant professor 
of pharmacology in the UniTersity of California Medi- 
cal School at Berkeley, has resigned to become director 
of the pharmaceutical department of the Lederle Anti- 
toxm Laboratories 

Frakk C Whitmore, head of the department of 
chemistry at Northwestern Univeraity, is on sabbatical 
leave to serve in Washington as chairman of the Divi- 
sion of Chemistiy and Chemical Technology of the 
National Research ConnciL 

In the absence from this country of Dr C E Mc- 
Clung, professor of soology in the University of 
Pennsylvania, managmg editor of The Journal of 
Morphology and Physiology, contributors are re- 
quested to send their mannscnpto directly to the Wis- 
tar Institute, 36th Street and Woodland Avenue, 
Philadelphia, Pa Dr. McClung expects to spend some 
months at the Naples Station. 

Dr. Chas L Swisher, professor of physics at the 
North Dakota State College, has been granted a leave 
of absence by that institution in order to permit him 
to accept an assistant professorship in physics at 
Yale University for the coming year. 

Da. Fred F. McKenzie, instmctor and assistant in 
animal husbandry m the Experiment Station of the 
University of Missouri, has resigned to accept a posi- 
tion 08 director of the College of Agriculture at the 
International College, Smyrna, Turkey. 

Philip L Rilet, instructor m the department of 
biology and public health at Massachusetts Institute 
of Te^ology, has been appomted director of health 
education m the public schools of Cleveland, Ohio 

Frederick H Rawson has been elected a member 
of the board of trustees of the Field Columbian Mu- 
seum Mr* Rawson, who is chairman of the board of 
directors of the Union Trust Company of Chicago, has 
been actively interested in the work of the museum 
for years os life member, corporate member and 
patron. 

The Committee on Scientific Research of the Amer- 
ican Medical Association baa recently voted te Dr. 
Edward Reynolds and Dr Earnest A Hooton, of Har- 
vard University, a grant of $1,000 for a research on 
the mechanism of the erect posture by X-ray study 
of the livmg in the erect position 

Dr. R HuOEBSHorr, of Dresden, gave on Septem- 
ber 16 an lUostrated lecture and demonstration on the 
‘‘Aerocartegraph,’’ a new process of makmg contour 
maps from aenal photographs, before members of the 


U. S. Cleologaeid Survey and otiter federal stepping 
ggondoL 

Dr. Joseph Jastbow, formerly professor of psy- 
chology in the Univemty of Wisoonsm, will this 
autumn give a senes of lectures on ^‘Tfae Psydiology 
of the Emotions,” under the joint auspiees of the 
New School for Social Research and the Child Study 
Association of Amenca. 

Miss Ida M Mbllkn, awnstant to the director of 
the New York City Aquanum, will broadcast a senes 
of seventeen talks from WNYC, beginning with a talk 
on ^'The New York Aquanum and its Denizens,” on 
November 6, at 9 p m Eleven talks on fishes will 
follow, other subjects being whales, seals, sea hirds, 
alligators and turtles 

Pbovkssor Oaa T Hargitt has presented to the 
library of the Marine Biological Laboratory that part 
of the late Cfaarlee W. Hargitt’s library that contains 
the literature on Coelenterates. The gift eompnaes 
a coUeotum of the hterature of the group that could 
be gathered together m no way so completely as 
that of selection by such a specialist as Dr Hargitt. 
A memorial tablet will be placed on the wall of the 
hbraxy stack-rooms to cohunemorate Dr Hargitt’s life 
and work and his connection with the laboratory The 
libraries of Clendower Evans, C 0. Whitman, Ed- 
ward Q Qardiner and many others have also in part, 
or in whole, been deposited in the library. 

At the Leeds meeting of the British Association 
it was announced that the council was supporting a 
movement to purchase Charles Darwin’s home and 
estate at Downe 

It is proposed by Germans resident m Brazil to 
erect a memorial to the naturalist Fnts MUUer sn 
Blnmenau, where he spent the greater part of his 
life. 

The municipal council of Paris has approved the 
erection of a statue to the physician and physiologist 
Vulpian, whose reseandies on the nerves and vaso- 
motor phenomena are well known The statue, the 
work of the sculptor Paul Richer, member of tibe 
institute, will be placed near the Fanultd de mddeei&f , 

The death is azmounced on January 14 of Ssomh 
Frances Whiting, frcmi 1876 to 1912 professor of 
physkm and physical ostronon^y and from 1901 io 
1916 direotor of the Whitin Observatory, beoomiiig 
on her retirement director emerititi. Miss Whiting 
was eighty-one years old, 

Foakk Cuvton Wbiokt, odtter of the Engineer- 
Uig News Eeoord, died on September 18, aged isrtg- 
sinyeara 
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Db, If AWT, H. BaawXt wdataat prpfeaior of bptaaj 
ia the Umveruty of New Hampdum, died on 8^ 
tenber 16. 

HurBT Biobaidsok Psookcb, profenor at the Uni- 
versity of Leeds and later honorary director of the 
raseoreh laboratory for the leather industry estab- 
lished in that univwaity, died on August 17 at the 
age of seventy-nine years. 

Pnonssos C. PcLiinucH, of the Zeiss Optical 
Works at Joia, known for his investigations in 
optics, has died at the age of sixty-nino years. 

As has been noted in Soixnos, the fall meeting of 
the National Academy of Sciences will be held at 
Urbana, Illinois, at the University of Illinois, begm- 
ning on Tuesday, October 18 Thu u a departure 
from the usual custom of holding the meeting m No- 
vember and begmning on Monday. Dr A L. Day, of 
the Geophysical Laboratory of the Carnegie Institu- 
tion, will give an illustrated evening lecture on Octo- 
ber 18 on “The Volcano Problem.” The executive 
committee of the Amencan Association for the Ad- 
vancement of Science u to hold its October meeting m 
Urbana on October 18 The state geologists of the 
country are to assemble in Urbana on October 20 for 
a three days* field tnp under the direction of the 
geologists of Ilhnou. 

Tbdi fifty-sixth annual meeting of the Amencan 
Public Health Association will be hdd, under the 
presidency of Dr. Charles V Chapm, at Hotel Gibson, 
Cincinnati, Ohio, ftom October 17 to 21. 

Tki Amencan Society of Tropical Medicine will 
hold its twenty-third annual meeting in Boston, from 
Octcdier 21 to 22, under the presidency of Dr. George 
C. Shattnck, auistant profeeaor of tropical medicine, 
Harvard University Medical School, Boston. 

Taca twenty-first annual convention of the Illumi- 
natmg Engmeenng Society will be held in the Edge- 
water Beach Hotel, Chicago, from the eleventh to the 
fourteenth of October. 

Tsn fourteenth annual meeting of the New England 
Section of the American Society of Agronomy will be 
held at Boston on Deoember 2 and 3. Symposia on 
"Land Utilisation Programs and Fertiliser Require- 
ments of Specific Crops” will be held. 

Tbi U. S Civil Service Oominiaaion anaounces an 
exassination for the position of technical editor for 
vacaaciea in the forest aervloe at Waabingten end at 
the Foraet Prodnets Laboratory at Maduon, Wia 
the entrance salary is 18,860 a year. 

Tbc JowMui of the Aatarieaa Medical Association 
ataitas that the state department has advised the 
Jhahiio Qealttt Sarviee that the EgyptUu lega- 


tion in Washiagtoa desues farouaht to the attentian 
of qualified Amenean eituens the fact that the 
Egyptian government wonts to employ a foieigB 
ipenalut m medieal entomology m the ancyloetoma 
and ialharsia researeh section of the pnbhc health 
laboratones of the Egyptian government. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Thx General Aasembly of Geoigu just adjourned 
appropriated 61,000,000 per year for each of the 
years 1028 and 1920 to be used to equalise edncstumal 
opportunities. Thu revenue u to be derived from a 
one half cent tax on each gallon of gasobne and a tax 
of one eent on each gallon of kerosene If the revcnuo 
from tiwae two taxes does not yield a million dollars 
the balanee will be supplied ont of the general trea- 
sury. All revenue from theea two taxes will be used 
as an squalisatum ftand, even thouf^ it should exceed 
one nullum dollars. 

Isaac E EmmsoK, ehaiimaa of the board of the 
Emerson Drag Cinnpany, has given two feUowahipe to 
tiu Umvcmty of Maryland. One u for a profeaeor- 
ahip m biological testing yielding $4,000 annually; 
the other, yielding $1,600, u to maintam a fellow in 
pharmacology m the School of Medicine 

Sib Eowabd Bboxhkrton, the ehemical mannfao- 
turer, of Leeds, who has works in Leeds, Liverpool and 
othmr parts of the country, has made a gift of £100,000 
for a new hbrary for Leeds University 

Db. S W Rahsoh, professor of neuroanstomy at 
Washington University, St Louis, has been appomted 
professor of neurology and director of a Neurologieal 
Researeh Iiutitate at Northwestern University Medwal 
School. Quarters for the new institute have been pro- 
vided in the Ward Memorial Building, which was 
erected last year on the MeKinloek campus. The m- 
stitote will be devoted entirely to research and will 
condnot mvestigatioiu in the anatomy, physiology and 
pathology of the nervous system and m elmieol neurol- 
ogy and neurosurgery Dr Lewu J Pollock, pro- 
fessor of neniology, and Dr. Loyal E Davis, asso- 
ciate professor of surgery, will cooperate with Dr 
Banson. An assistant professor of neuropathology 
and an assistant profossor of anatomical neurology as 
well as younger men with training in physiology and 
bioehemutiy will be appointed. Problems eonneeted 
with the innervatiim and nervous eontrol of the dnle- 
tal museles will be among the first wifli whidi the 
fantRole wfil deal. 

Db. JT. 0. Hcwabi^ head of the dcpertnent of 
pltyriee ut New Toric thiiversity, has been appdaled 
^efistior of ph^eies at flis Johns Sopiina Uieivenity. 
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Dr WHiUAU Maksfiblo Clark, Ph D , of the Hy- 
gteoie Laboratory of the U S Public Health Service, 
Washington, has accepted the position of professor of 
physiological chemistry at the Johns Hopkins Univer- 
sity School of Medicine 

Qukktin D Sikgbwald, PhD (Johns Hopkins, 
’26), has been appointed to an assistant professorship 
of petrography in the Colorado School of Mines, at 
Golden 

Dr Pjct&b Debtb, professor of physics m the Tech- 
nical School of Zurich, has accepted a call to the Uni- 
versity of Leipzig, whore he will succeed Professor 
Otto Wiener 


DISCUSSION AND CORRESPONDENCE 

AN ECHO FROM MORRISON CHAPEL, 
TRANSYLVANIA UNIVERSITY 
Thb description of the echoes from the Lincoln 
Memorial by 0 A Browne in Sciekcr, July 29, 1027, 
calls to mind an interesting echo produced by Mor- 
nsou Chapel of Transylvania University The sound 
comes from the bell of the Court House clock, several 
blocks away The echo was first noticed one evening 
several weeks ago when the writer was sittmg m a 
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park adjacent to Transylvania campus It so hap- 
pened that the position taken was such that the echo 
gave the impression of the dock striking twice as 
rapidly as usual, and, of course, a doable number of 
strokes The echo seemed slightly higher pitched than 
the dock bell, This first position is indicated as point 
A. Subsequent observations from various points in 
the park end campus are as follows. From points B, 
C and D the echo follows the bdl so dosely as to 


sound like a double stroke rather than a doable num- 
ber of strokes, and at E and F the echo was not beard. 

William A Axwbbbots, Jb. 

SSMTUCKT AoBICULTHRAL 
Eicferimert Station, Lexington 

ICARUS AND MELTING WAX 
In Professor Eddington's fascinating book ''The 
Internal Constitution of the Stars/’ we are given the 
privilege of watching the "hurly-burly of atoms, elec- 
trons and ether-wavos” in stellar mtenors. Our 
astronomer pictures the commotion prevailing in 
these tremendous gas-houses, as atoms go whizzing 
by, now and then shedding an electron and anon 
grabbing some stray one, the whole result of the 
bustle being the emission of ether-waves No humble 
earthworm can say aught to the contrary, but he 
may balk m following the astronomer in flights 
through the earth’s atmosphere. 

"In ancient days,” he says, "two aviators procured 
to themselves wings Daedalus flew safely through 
the middle air and was duly honored on landing 
Icarus soared upward to the sun till the wax melted 
which bound his wings and his flight ended in fiasco 
The classical authorities tell us that he was only 
doing a stunt, but I prefer to think of him as the 
man who brought to light a serious constructional 
defect in the flying machines of his day ” 

These pioneer airmen w^ere father and son And 
the question naturally anses "Was not father in 
equally great danger f” His wax attachments were 
exposed to the full radiation from the earth Icarus, 
poor boy, flying higher and higher had to go through 
the troposphere. And as he rose from earth it got 
colder and oolder. Even in a gonial olime on a nud- 
Bummer day, by the tune he was five miles high, he 
would have been frozen stiff. With a temperature of 
-40° C the very mercury m his thermometer would 
have solidified. If he lived to reach the stratosphere 
he stiU had to fly a hundred miles m cold storagel 
And why decry old Daedalusf If it was necessary 
to find t^ melting-point of wax, the experiment 
could have been earned on just as well down bdow. 

My good fnend Dr. W. W. Campbell used to say 
"This would be a happy world for astronomers i£ 
only there were no atmoq^herej” 

Alexandisi Mo Adxb 

Blue Hill Observatort 

HORTUS GRAMINEUS WOBURNENS18 
The undersigned would Uke to be advised of tita 
location of an 1816 edition of George Smdair’s Hoe- 
tus Gramineus Wobumensia. The copy in idie 
braiy of the United States Department of Agnmltaie 
gives on page 108 a desonption of Tnfohim niadAWy 
a red perennial dover, and the author states itah 
avoM any ctmnee of mxstalm iu preaentB a 
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tbe led perennial clover^ and on page 100 a dried 
speoimen of Tnfotium pratense u presented. The 
undersigned has been unable to locate any other copy 
of the 1816 edition and wishes to do so m order to 
ascertain whether this error is found in all copies or 
is pecnhar to this one copy and will appreciate any 
information as to libraries where other copies may be 
consulted. 

A. J PlKTEBS 

Bureau of Pljott Industry 


QUOTATIONS 

THE WORLD POULTRY CONGRESS 
Although from a spectacular standpoint the recent 
Poultry Congress at Ottawa was an unqualified sue* 
cess, in consequence of which the poultry industry in 
Canada will denve considerable benefit, it is difficult 
at present to form an estimate of the educational 
value of the proceedings and to assess the importance 
of the information derived from the numerous papers 
and discussions There would appear to be some 
justification for critical comment upon the fact that 
papm% were not printed in advance, so that, as five 
sections were in session at tbe same time in different 
halls, delegates cxpenenccd great difficulty in gaming 
more than a vague impression of the whole, while 
the general public must await the publication of the 
official proceedings before it will be possible to sum- 
marize the educational effect of the congress 
Tbe general impression, which is confirmed by the 
evidence of delegates, is that insufficient time was 
available to do justice to tbe many papers presented 
by authorities m the numerous branches of the in- 
dustry Not only did the *ffive-ring circus,” os an 
American delegate dosenbed it, create confusion 
among those who were desirous of getting full edu- 
cational value, but the absence of pnnted papers and 
the short tune aUowed for each paper necessarily 
limited the scope and the value of such discussion 
as was permitted. In view of the fact that the next 
congress is to be held m England tn 1930 it will be 
necessary to formulate a policy that will do justice 
to the educational side, though it may be impossible 
to emulate the generous manner m whidb the Cana- 
dian government gave the poultry industry the best 
publicity it has ever enjoyed. The fortunate cireum- 
atanoe which enabled the Pnnoe of Wales and Mr 
Baldwin to visit the congress set the seal upon the 
efforts of the Canadian authorities to make tbe event 
a tiumough auecess in the apectacnlar aense 
It ja the more regrettable, therefore, that donbt 
exiata as to whether tbe original purpose of world's 
poultry omigresaea was suAeieaUy couflidered. The 
tutmamtimia} Amooiatien of Pot^^ Xavm^ton 


and Inatructora inaugurated these triennial cougressea 
with a view to enabhng research workers and educa- 
tionists to express their views and discuss experiences, 
and one suspects that mterest in the Canadian con- 
gress spread so widely that the authorities found 
themselves with a plethora of good things which 
could only be embraced in the program by the quin- 
tuple-session plan. Even that would have been effec- 
tive had the papers been pnnted m readiness for the 
proceedmgs, and it seems essential that that pre- 
eaution should be taken at future congresses unless a 
drastic measure of compression is adopted by limit- 
ing the number of papers 
A further point which must be borne in mind for 
future congresses arises from apparent differences be- 
tween investigators and practical poultrymen It is 
conceivable that some of the former approach the task 
of research from the laboratory standpoint, whereas 
some practical men are so exacting as to demand that 
all investigation shall begin and end in the poultry 
yard Doubtless there is a measure of reason on 
both Bides, and a considerable amount of latitude must 
be allowed It can not be denied, however, that re- 
search IS a means to practical progress, and m con- 
nection with poultry-keeping its success must be 
measured by what it achieves in smoothing the path 
of the practical worker That in turn depends upon 
close association and mutual confidence between the 
two classes, so that every effort should be made to 
interest scientific investigators m the every-day prob- 
lems of the practical poultrymen at the same time 
as the latter are induced to take research workers 
into their confidence — The London Times 


SCIENTIFIC BOOKS 

Elements of Physical Btohgy By Alfred J Lotka. 
Baltimore, Williams and Wilkins Co , 1926 xxx 4- 
pp. 460 

Once m a while some one writes a really new book 
such as ''The Fitness of the Environment,” 'Winnie 
the Pooh,” “Dio Ausdehnungslehre” or “Oedipus 
Tyrannus,” Sometimes such works are immediately 
approved like tbe first two, sometimes, as was the 
case with the third, not even the brightest minds of 
the tune seem to appreciate the significance of the 
book and a generation or two elapses before the 
author comes into his own. With respect to the last, 
it was crowned at once with approval but perhaps 
not understood until the advent of psychoanalysis 
millenniums later, although to one who knows his 
Greek drama not quite so poorly as his psychoanalysis 
it sometimes seems as Giough the complex that afflieted 
Oedipus was the opporite of the Oedipus eomplesi 
Lotka’a Thyrieel Biology” is a new, not mezsfy a 
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book^ whether it wUl go promptly with our 
eileetive scientific hteratnre may be doubted, it is 
not easily read by most biologists who, rather than 
mathematicians or physicists, must make it effective. 
Like many really new works it contains a great deal 
o£ the sudor’s thinking and wntmg for a good many 
years The fundamental idea is simple, namely, 
that the rates of change of oertam variables z^, 
Zf, . . • Xq are functions of the variables themselves 
and of certain parameters Pg, . • . P^i, that there 
will be an equilibrium situation (with respect to the 
time) for those values of the vanahles which make 
the rates of change sero, albeit this eqoihbnnm mtna* 
tion may change with changing values of the param* 
etera, and that if the variables differ only riightly 
from their equilibrium values there will occur a varia- 
tion of those vanables in time Pnmonly tt is the 
study of this well-known system of equahons that 
eonoems the author and the interpretation of the 
reanlts when the vanables and parameters represent 
quantities of biological significanee. 

The simplest case is the law of population growth, 
dX/dtsF(X), it being assumed that ihe rate of 
that growth depends solely on the population. Here 
there irill be equihbnum for those values of X which 
make F(X) = 0, le, the poputation can maintain 
itself at any value Xq such that F(Xo) ^ 0 because 
then dX/dtsO and there is no rate of change of 
population. One solution is Xo-0. If X is near 
sero we may expand F(X) by Maelaunn’s senes to 
a single term and have dX/dts^aX, which gives the 
Malthnsian law of growth Evidently, too, the popu- 
lation may be saturated at a value Xq different from 
sero. In the neighborhood of this value we may ex- 
pand by Taybris series to find dX/dtBa(X-Xo), 
where for stability a is necessarily negative, and 
asymptotic approach to the eqmlibnum value from 
above or from below If we consider the two roots 

0 and Xo we may wnte dX/dtsaX(Xo-X)9(X), 
and by neglecting q> (X), cc, by assuming it does 
not vary appreciably between 0 and Xo, we have 
the Verhulst-Peorl-Rbed law of population growth — 
a law which the author shows does not hold tor the 
growth of thcTrate m weight (Donaldson). By eon- 
sidenng two vanables in a similar manner one may 
discuss the interrelation of two populations, sym- 
biosis, immunizing diseases, malana-like disesMs, 
parasitism, etc. Or by the further analysis of the 
growth function of a single variable one may denve 
certain demographic relations and conceptions which 
have been introduced by the author and used by him 
as a means of research on human populations. 

From this brief diseusston I intend to imply what 

1 bdieve to be a ohamiteristio of the book, namdy. 


that it is fundamentally mafhematieal rather than 
physieal biology, that it portrays the workings at * 
mind more ma^ematieal tiian physical. Gertdnly 
physical biology should include a great deal about tim 
theory of dimensions, about surface tension, etc., in- 
deed mueh of the point of view and of the sort of 
material which may be found m d’Arey Thompson's 
^'Growth and Form." There seems to be in the hock 
almost none of the sort of thinking that a physicist 
does. I do not particnlarly object to the author's 
choice of a name for his book, it is all right if you 
understand it; I sm merely trying to point out that 
what some might expect to find under the name is 
conspicuous by its absence. Gibbs did not call his 
great work physical chemistry, and if he had, a con- 
temporaneous reviewer might have made observations 
not dissimilar to nune above. And, by the way, 
although Lotka undoubtedly knows his Gibbs, even 
the "Statistical Mechanics," and often gives a type 
of reasoning very familiar to students of Gibbs, fhers 
happens to be no mention of that great name m the 
Index of Names which appears to list more than 400 
persons as cited in the text And again, by the way, 
if one will look at that hst of names and examine the 
test to see how intimately ideas from very many of 
them are interwoven to carry forward the autitoris 
own thought, one can not but realize the long tune 
and deep study and varied reading required to bring 
oneself to a position where be could contemplate writ- 
ing such a book 

Although the mam underlying thought may be 
mathematieal, there is much general philosophy of 
science and much general descnptive material to be 
found m this work, much that la as easy to read as 
it is interesting and mstmetxve, not a little perhaps 
whieh is of no great importance to the work as a 
whole. The author knows how to wnte, not only in 
detail but in a broad way, hqw to lighten heavy 
reading with description, to intersperse chapters 
weighty m mathematieal formulas with those entirely 
£ree of them. And what a mass and variety at 
material he has thus put together! It would be quite 
out of the questum for a siagle reviewer either to do 
it jushoe or to point out whatever defeats of judg^ 
ment it may contain. 

Enwisr B. WxLeoir 

SPECIAL ARTICLES 

THE ANTI-COAGULATING ACTION OF tRE 
8BCRBTION OF THB BUCCAL OLANtNl 
OF THB LAICFRBTS (KTROlfYZON, 
LAMPBTRA AND BNTOSPHBNUI^ 

Tbb limetum of the pelred boeedl g^imde Ik Hie 
lampreys has for a loog time bean a pasrie to 



mmwB 


glat*. inwn i* iM «iga of fhm ia th* Itrval 

or omnwooetw stogo; thay oppwr w wholly sew 
otruotuiM OS tmufonution. Their dneU open in 
the ftior of the aneking moath near the reaping 
tongne (fig. 1). 



Xte. 1 Ventral new of the bead end braaehial region, 
of a Lako Iiamprey to abow the position of the biueal 
glands and the opening of tbelr dnota BO The bean* 
Aaped, buceal glands at the levd of the eyea (E). T 
The rasping tongue D. The duet-opening of the left 
bueoal gland L The infraoial lamina. 1, S, 3, 4, 6, 6, 7 
The seven branchiopores or gill openings on the left side 

The wall of the aao-like gland la oonaidarably 
folded and lined by a glandular epithehnm. It la 
thua a combined aeeretmg organ and a reservoir. 
Furthermore, for about three fonrtha of ita oiroum- 
ferenee it baa a special eonatnoting eapsule of 
atnated muaole In this respeet it resembles the 
poison glands of snakes. 

From the relation of the glands with the month, 
they ate frequently spoken of aa salivary glands, 
but their structure is not at all hke ordinary salivary 
glands, and no proof has ever been given that the 
aeeretioa has any digestive action 

At the only stage when these glands are present, 
the food of the lampreys is protad in character, 
and consists almost wholly of Uood from the fishes 
they prey upon, aa one can see by erannning the 
mteatinal contents. Occasionally one may find traces 
of nmacle or of other tiasaes tom (fig 2) from its 
rictlm by the rasping tongue, but the main mass of 
the food as found by our many examinatjons has 
always been Uood. 



Fm. 2. Lake Laaq^ attached to a fish. Above the 
paetoim} tad veatial fiesi too sears Showing whars other 
^huggpniyi had atade ragged openings Wifii tiidr laq^ng 


Li etudyiag ttw afanetural amagenenta of the 
lampreys fior taking food it will ba aaan that the 
opening of the oesophagna ia ralatively amall, and 
in Lampetca and Entoaphanna aspaaially, it u aorr- 
eted by a kmd of gratug ILat la, tha anatomieal 
anangement is adapted to the ingeabon of hqnid 
food. It ia weQ known that the Uood of flahea lAen 
it kavaa the Uood-vaaada and oomea m eontaet wifli 
the wonndad tuanea, dota very quiekly. Thia u of 
oourae of great advantage to animals living in wataib 
but it hss two groat diaadvantagea for tha lampteya: 
It wonld not be ao aaay to awallow the elota aa the 
liquid Uood on ilie one hand, and on tha other flw 
dotting would tend to doee tito openinga u tha tom 
Uood veaaela and thna dmt off ^ supply of food 
fat the lamprey. 

With thia knowledge in mind, and remembering 
that the leedi and the vanqnre bat have a aecretion 
wUeh they pour into the wonnda they make in ani- 
mala to prevent the Uood fnmi eoagnlating, it oe> 
enned to ns that the lampiey'a bneeal-gland aeeretien 
might serve the aame purpose 

Fortuiiately, by the aid of friends, a lake lamprey 
with the intestine full of blood was obtained, aleo 
some brook lampreys (Lampetra) early in the breed- 
ing season, and some of the secretion from tiie Padfie 
Coast lamprey (Entosphenus). Finally, by peracmal 
effort, many examples of the lake lamprey were 
canght when apswmng. In all caaea the secretion 
was obtained by aspirating it from the sae-like glands 
with a hypodermie syringe. 

To teet the bypottieda, the bnocal-gland secretion 
of the lake lamprey was mixed with ttie Uood of a 
bony fidi (Aminnu), anch aa the lamprey often feeds 
upon. It entudy prevented the coagulation of (lie 
Uood if m anffiment quantity. If the relativa amount 
of Uood was too great, the coagulation was ddayed, 
but the fibrin filaments appeared in the end. In aU 
caaaa the gland aecretion tended to diatort the rad 
corpuadaa and to haemolyae them. If the aeciebon 
was in exeeadve amount it exteacted the haemoglbUii 
very quickly, and ia some eases aaemed to destroy 
tbs corpnaalea entirely, leaving only a granular maaa. 
If the Uood from the heart was put direetiy into tha 
^and saoretioii, elottang did not oeeur and the eer- 
puadM asttied, leaving a atraw-colored aaram on top. 
FnrihemMne, whan tha bneeal-gland aectetKni of a 
lamptsy wtt Buxed witii its own blood, coagulation 
was i^ieventod. 

The bnceal-f^and aeoetion of aU the la mp r^ 
wfaefi mixed with human Uood delayed or pieveutod 
tim cwifnlation. If a mfkient amount wen uss^ 
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no flbnn ever appeared, bot xf a smaller relative 
amount were need the dotting was delayed, but the 
flbnn filaments finally appeared, thus resembling the 
action on fish blood 

For all of the expenments, the dark-field nuero- 
seope was used In this way the minutest amount 
of flbnn could be detected. The action was tested 
npon human blood from many different racial stocks 
— ^English, Norwegian, Dutch, Hebrew, etc The 
action was uniform m all cases 
There was one sinking difference between the 
action of the buccal-gland secretion of the lake lam- 
prey (Petromyson marmus unioolor) and that from 
Lampetra and Entosphenus With the lake-lamprey 
secretion the human red corpnsdes were prevented 
from forming rouleaux, but with the secretion from 
Lampetra and Entosphenus, the red corpuscles did 
fom rouleaux although the flbnn formation was pre- 
vented as with the lake-lamprey secretion In this 
respect, the Lampetra and Entosphenus secretion 
r esem bled the action of the sample of hirudin from 
the leech with which we expenmented 
It is hoped that a full account of the development 
and structure of this mteresting organ and the action 
of its secretion can be published with full illustra- 
tions in the near future 

Siicoir H. Oaob 
Mary Gaob-Dat 

OOBNILL UnIVBBSITT 


EQUATION OF ELECTRONIC CONDUCTION 
IN UNI-POLAR NON-METALLIC FILMS 


The equation for vanation of current flowing 
through a nm-polar non-metalhc film due to eleotronio 
conducstion when the film is in intimate contact with 
a metal can be derived by the use of Poisson’s poten- 
tial equation, in a manner similar to the method used 
by Langmuir {Phys Bev. 1913, II, p 463, Qen 
Elec BeD 1915, p 330) m studying the effect of the 
space charge on the emuston of electrons from hot 
filaments 

In the simple case of an infimte plane emitting 
surface and an infinite parallel conducting plane, we 
have from Poisson’s equation 


d"E 

dz* 


=-4jc(y 


( 1 ) 


where E is the potential due to the space chaxge at 
point X along a hne perpendicular to the planes, and 
0 18 the volume density of the space charge Con- 
sider a current flowing from the metal through the 
film in such intimate contact that electrons emitted 
from the surface 6f the metal penetrate into the film 
It the concentration of free electric earners in the 
non-nutallic film is normally so small that it can be 


A 0 gieeted, then at the boundaty between metal and 
film we can then wnte E^O, so that, negleetiQg any 
initial velocity of electrons mnitted from the surtaee 
of the metal, we can wnte for the kinetic energy, 

|mV«=Be (8) 

where m is the mass of an electron, e is its charge, 
and V is its velocity under the point potential, S. 
The current, I, flowing through the film can be writ- 
ten as 

I = VoA (8) 


where A is the area of the film Eliminating V m 
these equations and substituting in Poisson’s equa- 
tion to eliminate o we obtain 


dx* " A V2Be 


(4) 


the space charge, e, being taken as negative on ac- 
count of the negative chaxge of the electron In- 

d E 

tegrating this equation subject to - 0 when E » 0 
gives 


/d E\3 8jcl 

Vdx/ " A V e 


Integrating a second time, and solving for the ear- 
rent, we have finally, 


-•^7 <•> 

Coaadenng the flow of ennont m tbe opponto 
direohon, *.« , from fllm to motal with which it u is 
intunote loUtion, the emiaaion of deotrona from dw 
fllm oontaet eleetrode u yery feehle; flnt, beeavse the 
two ore not m intimate relation, and aeoond, heeanM 
of ite reluetanoe to part with eleetrana In thia eaee 
the lame form of equation aa givan in ( 6 ) will hold. 

bumifleient data are availahle to ven^ the eoafi- 
manta of equation ( 6 ). Furthermore equation (2) 
holda only for fllm tiuckneaaea lesa than the mean free 
path of the eleetron so that cdliaiona do not aflaet 
the veloetty of the eleetron. It ia therefore beat to 
wnte tbe equation m the form 

IakB« (7) 

for gmn dimenmona of the fllm and tut a given tern* 
petature The eonatant, k, may then be determined 
empmeally. 

The form of eqnation (7) may be teated fioin 
data obtained ezperimentdly by Orondahl (/nw« 
A. I, S E., Mareh, 1927, p. 216), who haa ilwA* 
meaatnenienta on the enrrent flowing in both diree* 
tiona through a eopper ozido fllm on a eoppev dii^ 
Thu ohaerved valnaB of and ^ are eompt^ 
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thoae catottlated from equation (7) wlien 
and k,».00017. 



Observed 
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B 

Ii 

I. 


1. 

0 

0 

0 

0 

0 

06 

07 

.0001 

064 

.000068 

10 

18 

.0002 

1.79 

00017 

20 

62 

.0006 

6 06 

00048 

8.0 

90 

.0008 

9.30 

00088 

4.0 

14 0 

0012 

14.8 

00186 


The agreement is about as good as can be expected 
on account of the error in reading the obsezved values 
of the current from a small scale curve 
The derivation of these equations have been based 
upon the theory of this phenomenon suggested by 
Qrondahl (Sczengb^ Sept. 24^ 1926, p 806). 
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THE AMERICAN CHEMICAL SOCIETY 

MEETING OF THE COUNCIL 

Tax Council of the American Chemical Society, 
President Gfeorge D Rosengarten presiding, and with 
120 councilors in attendance, met at Detroit on the 
afternoon of September 6 

The section of history of chemistry having held 
siwoessfoUy the six meetings prescribed by the council 
petitioned that it be made a division of the society 
sad this request was granted and the by-laws sub- 
mitted approved. New by-laws presented by the 
division of chemistry of medicinal products were 
also approved A proposal that a section of chem- 
ical economies should be organised was discussed and 
without formal vote referred to the division of in- 
dustrial and engineering chemistry, under the auspices 
of which symposia will be held to determine interest 
in the subject. 

A B. Lamb, of Harvard tJnivermty, was reelected 
editor of the Journal of the society, and associate 
editors Roger Adams, of the University of Blinoui, 
and B W. Washburn, chief ehemist of the Bureau 
of Standards, Washington, D. C., were reelected 
members of his board. E J, Crane, Ohio State Uni- 
versity, was reelected editor of Chemtoal Absiraeta, 
tod H. E. Howe, of Wadiington, editor of Industrial 
and Engtneermg Chem%$try W« A Noyes, of Urbana, 
DL, was reelected editor of the 8 e% 0 nt%fie Serna of 
ttonographa, and H, B Howe, editor of the Tech- 
anbgia Serna. F. A. lidbory, of Niagara Falls, 
K Y., A. D little, Cambridge, Mass , and C. E K. 
Mees, of Rochester, N. T., were reelected to the tech- 
iMkIqgie monograph board. H. 8. Taylor, of Prince- 


ton, and W. A. Patrick, of Johns Hopkins University, 
were elected as society representatives on the editorial 
board of the Journal of Pkyaical Chennatry WiUtam 
McPherson, of Ohio State University, was reeleeted 
a member of the society’s executive comxmttee. 

The president of the society having been asked to 
lend his name to the national committee being organ- 
ised to secure the financial participation of the United 
States m the erection of a Maison de la Chunie m 
Pans in commemoration of the centenary of the birth 
of Mareelm Berthelot m which memorial building is 
intended to house the international office of chemistry 
the formation of which is to be undertaken through 
diplomatic channels next May, the president called 
npon the secretary to read the papers in the matter 
and to give the history of recent movements looking 
toward the creation in one of the capitals of Europe 
of international control of chemistry Following the 
complete statement which included the request of the 
president for advice from the society’s executive com- 
mittee, the foUowing was presented for the council’s 
action 

President George D Rosengarten, of the Amenean 
Chemical Society, having asked counsel of his advisers 
regarding a communication from M Maurice Leon, vlee- 
cfaalrman of the '^American Organization Committee for 
American Participation in a Maison de la Chlmie*’ re* 
questing the use of hu name as a member of the com- 
mittee, the executive committee of the Society unani- 
mously advise him to decline for the reason that his 
acceptance would tacitly commit the American Chemical 
Society to a project it can not approve 

The American Chemical Society is glad to honor the 
name and accomplishments of Mareelm Berthelot and in 
evidence thereof has appointed two of its own post presi- 
dents to represent it at the centenary celebration on 
October 25, 1927 An international Maison de la 
Ohiffiie” and *^An International Office of Chemistry*' 
nationally conceived with predetermined control and loca- 
tion in Pans is an entirely different matter to which the 
Amenean Chemical Society can not give its adherence, 
even though it has been eonnected with so emment a 
name as Berthelot to Insure its success 

The American Chemical Society has naught but good 
wishes for the ''Chemists’ Club” of New York, the long 
considered "House of Chemistry" of Great Britain, the 
"Hofmann House" of Berlin, or for a national "Maison 
de la Ohimie" to be located in Paris and would be glad 
to see any of its members, who are so inclined, contribute 
to their support It can not, however, admit the pro- 
priety of any national group assuming the right to een- 
tralization of control of international chemistry within 
its own territory and sphere of influence, even if the 
major coots of eonstmetion and upkeep of such an in- 
•titution were not assened upon the rest of the world. 

The American Ghemloal Society believes that If an 
Intematioiial Office of Chemistry, having as its objest 
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the eeatralisatioii of Uiflueiiee of ehemleal eoienoei both 
pure and applied, is ever deemed desirable or neeessary, 
It should be inspired through cooperative action of the 
world’s Bcientidc chemical organizatioiis and not by gov- 
ernments through political channels. 

The American Chemical Society does not approve any 
world centralisation of control of chemistry and believes 
that the future progress of chemistry ean best be served 
as heretofore by harmonious cooperation of national 
organisations 

The society specifically disclaims any discourtesy to 
the organizers of the present movement, but believes the 
underlying principle to be so detrimental to continued 
international cooperation that it would be lacking in 
probity if it did not make its judgment known 

After a few questtons it was moved and oamed that 
the council approve the advice given by the executive 
oommittee The motion was then oamed, without 
dissenting vote, that the secretary be directed to in- 
form those government officials before whom the ques- 
tion of the office of international chemistry might 
come of the society’s position 

The report of Dean Wendt, director of the first 
session of the Institute of Chemistry of the American 
Chemical Society, was presented and accepted with 
thanks to all those who had been active in furthering 
the interests of the institute 

At the Richmond meeting it was requested that a 
by-law be framed regarding the Endowment Fund 
and the following By-law No. 22 was adopted The 
Endowment Fund of the society shall, Article 4, 
Sec 2, of the Constitution of the Society, be collected 
and administered in two parts (1) A permanent 
fund, the income of which alone may be expended 
only to help meet the society’s constantly growing 
need for funds to record the results of chemical 
research in its publications, and (2) a revolving fund 
limited to $100,000 to insure the publication of suc- 
cessive decennial indices to Chemical Abstracts, the 
sales of which shall be credited to the fund until the 
$100,000 has been reached or replenished Any excess 
above $100,000 in the Revolving Fund at the end of 
any fiscal year may be used for the same purposes as 
the income of the permanent fund. 

The report of the executive committee made by di- 
rection of the council at the Richmond meeting con- 
cerning a proposal that an Institute for Chemical 
Education be estabhshed was presented and referred 
to the society’s committee of chemical education. The 
report m part follows At the Richmond meeting the 
council referred to the executive committee for con- 
sideration and report the recommendation of the com- 
mittee on chemical education that there be approved 
an Institute of Chemical Education Although the 
resolution specifies that m all financial details sneh 


an institute shall be subject to final approval by the 
directors and m other matter to the approval of the 
executive committee or the council, the eommittee feels 
that as referred to it details eoneeming such an in- 
stitute are as yet too nebulous to enable intelligent 
action to be taken. While it is understood that the 
discussion of such a research institute, both in the 
senate of chemical education and in the oommittee on 
ehemieal education, centered around the tentative plan 
published m the Journal of Chenneal Education in 
January, 1927, it has been stated in conversation by 
several membmo both of the senate and of the com- 
mittee that there is a lack of agreement with respect 
to the plan published However, resulting discussion 
has brought forward several points worthy of further 
consideration 

Therefore, while the executive oommittee feels that 
the matter is not in a form sufficiently definite to en- 
able it to give either a negative or an affirmative 
answer, it has seemed best to present in this report 
to the council a suggestion for the initiation of work 
in which we are all interested, with the recommenda- 
tion that the committee on chemical education give it 
careful study and consideration, with the hope that 
from it will come a more definite plan upon which the 
council and the directors ean take aetion 

A new amendment to the constitution was proposed 
whereby there would be added to the list of officers 
a president-elect who, at the end of one year, wonU 
automatically become president of the society While 
president-elect he would serve upon the board of di* 
rectors, the executive committee, and as a member of 
the eonnci], thereby gaming an insight into the affsim 
of the society before assuming the responsibility of 
the presidency This suggestion was automatically 
referred to a eommittee to bo appomted by the presi- 
dent and which will later report to the council. 

The council stood in respectful silence in memory 
of members deceased ainoe the sprmg meeting. These 
included the foUowing F T. Baylea, of Indianapolis, 
Ihd., Bertram B Boltwood, of Yale University} 
J. G. Edward CnUmann, Ijock Haven, Pa , Edward S. 
Darby, Romo, N. T , Herbert M. EiU, Buffalo, N Y*} 
Norman E. Holt, London, England; Victor Lenlin 
University of Wisconsm, C. F Mabery, Case SehpOl 
of Applied Science (retired); H. P. Talbot, Mai^ 
dmsetts Institute of Technology, and Geoffr^ 
man, Newcastle-upon-Tyne, England. 

The council accepted the invitation of the Minneeoto 
Section, the headquarters of which are in Minneapoli% 
to hold the annu^ or autumn meeting m that city in 
1929 


CHAsnas L. PABSowf, 

Soaretdtii 
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REFLECTIONS OF A CHEMIST^ 

Anthropolooists divide the era of human existence 
into ages according to the material of the implemeiite 
used during a given period — the Stone Age, the 
Bronze Age and the Iron Age Far be it from tny 
thoughts to dispute the correctness of this classifica- 
tion, but it does seem a misrepresentation or a wrong 
characterization to continue the present, or even tlicr 
preceding, century in the iron age With the advent 
of the twentieth century, at the latest, the count of a 
new age begins What shall be the name of this agef 
Your reply may well be anticipated— tliemistry Not 
your partiality or mine prompts this reply It is the 
verdict of facts, for the advances from the stone to 
the bronze and from the bronze to the iron age are 
really the results of the progress of the art of chem- 
istry 

The role chemistry is plaj ing in the world aifairs is 
too well known to require elaboration In its broadest 
embrace — colloidal, catalytic, biological, therapeutic 
and what not — chemistry is the moving principle of 
this world of ours It is nothing less than life and 
death! We all know the wonders chemistry has ac- 
complished within the short space of time it has been 
given a systematic unprejudiced trial These accom- 
plishments and the potentialities of chemical science 
have also been well advertised, perhaps a little too 
much The chemically untutored will expect too much 
and too soon, with resulting disappointment and re- 
fiection on the science and its followers 

Importance ot Pure Science 

A far more important problem and one requiring 
our immediate and undivided attention is so-called 
^^pure chemistry ” I should rather like to call it ‘‘sci- 
ence of chemistry” in contradistinction to the practical 
application of chemistry which would be more oof- 
recily designated as the “art of chemistry ” 

Pure science is the protoplasm of applied science 
It IS the bnck and mortar of our sky-scraping build- 
ings of industry and commerce Our civilization ot 
which we are so proud, the comforts of life we are 
enjoying, are wholly built on discoveries emanating 
from the search for scientific truths, from the pursuit 
of science for the sake of the science itself As Secre- 
tary Hoover has very tersely put it, “It is in the soil 

1 Presidential address delivered at the seventy fourth 
meeting of the American Chemical Society, Detroit, 
Mleh , S^tember 5 to 10, 1927 
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of pom Boience that aro fonnd the onguis of ail of oar 
modem indostnes and oommeree ’’ 

The relationship between the ^^acienoe*’ of ehemiatry 
and its varied and moltitadinoas applications la quite 
apparent to the chemist, bat one or two of the thou- 
sands of examples may be cited here About one hun- 
dred and twenty years ago, Sir Humpipy Davy, m 
his pursuit of scientific knowledge for the sake of 
knowledge, discovered a method of separating the 
^^refractoiy” metals potassium and sodium from their 
eombinations Based on this fundamental discovery, 
Hall, an Amencan, and HeiouU, a Frenchman, pre- 
pared the metal aluminum But for the availability 
of this metal, aviation would still have been a mid- 
summer night’s dream This metal has also added im- 
mensely to family happiness Alummum kitchen 
utensils are easy to wash and keep clean, making less 
work in the household and consequently stabilising 
domestic felicity 

This year is the sesquioentenmal of the revelation 
of a simple and great scientific truth This revelation, 
known to few and appreciated by still fewer, is the 
foundation of a very live branch of the applied science 
of chemistry In 1777, a French chemist, unmortal 
Lavoisier, enunciated the principle of exchange of 
gases in respiration He demonstrated that oxidation 
m the body and ordinary combustion are analogous 
processes This simple scientific discovery marks the 
real beginning of the science of metabolism This off- 
spring science of Ijavoisier’s investigation is, to be 
sure, still m its infancy, but it is of incalculable im- 
portance It is the very foundation of our existence 
What blessmgs are in store for future generations 
when this science will have grown to manhood t Dis- 
ease may then be an unknown term 

We are living on the scientific researches of a hun- 
dred or more years ago We are plucking the fruit 
of trees of knowledge planted by our forebears We 
have worked hard and fast to get all we can out of 
the funds of discoveries of past centuries, but we can 
not much longer go on harvesting without planting 
We owe to posterity what past generations have pro- 
vided for us Shall we fail in our duty and shall we 
go back on our indebtedness T Our country is spend- 
ing large sums of money to make available and to 
extract all the good from the accumulated stores of 
science, but we ore slow to replenish these stores for 
future generations with fresh materials 

Nature is loath to reveal her secrets She yields her 
treasures of knowledge only to those who have con- 
secrated themselves to their quest No scientific dis- 
covery has ever been made by accident or overnight 
Archimedes spent many a sleepless hour before he 
discovered the sunffie law of displacement of liquids 
—specific gravity The fallmg of an apple did not 


drop the laws of gravitation into Newton’s head. It 
took faun years of hard and patient labor to investi- 
gate and propound this law Nor did the nng formula 
of benaeno come to Kdknld m a dream 

Scientific discovery is the product of three elements 
—effort, tune and genius Qenius is a gift Heaven 
rarely bestows upon us We can not bank on it. But 
we have learned from the laws of physical chemistry 
that the lack in one factor can be made up by mcreas- 
ing the other Owing ^ the enormous benefits we are 
deriving from scientific discoveries bequeathed to us 
in the past, wo, especially in this eountiy, are in a 
position to increase the effort factor in the equation 

Thl “Philosophy ” op Chemistry 

The significance of chemistry in life processes and 
its relation to health and disease are beginning to 
dawn upon us The achievements and potentialities 
of the science in peaceful pursuits are becoming recog- 
nized and appreciated Of its force and potency m 
war we need not be reminded In our pursuits of the 
material advantages of chemistry we are liable to 
overlook and forget its spiritual side, its cultural and 
educational qualities Education and culture, terms 
so commonly used, are but incompletely understood 
and still less definable Although at tunes the con- 
ception of culture is purposely corrupted, education 
misinterpreted and pseudo-cnltnres substituted and 
worshipped, honesty and truth are a pnon the first 
and last prerequisites of genuine culture and educa- 
tion T^ first, uppermost and last pnuciple in 
chemistzy is veracity and honesty Said Ooethe, “The 
history of a science is the science itself ” The hutoxy 
of chemistry clearly shows that success results when 
troth, and truth only, is courted and adhered to Dis* 
appointment and failure to themselves, their fnends, 
if any they had, and in the long run to the world at 
large, have followed those— alchemists and their ilk— 
who pursued the dishonest method of making gold. 
The names of some of these have survived in history 
only as object lessons of ridicule But immortality to 
themselves, and untold treasures of genume gold to 
the world, have come to those who followed the truth- 
ful path of science The first commandment in the 
carricttlum of the study of chemistry is honesty and 
truth Such is the irresistible force of this precept b 
our science that when a student fails to heed it he is 
automatically eliminated 

Some classes of busmess people— though to be sure 
they are back numbers, and in the minority — main- 
tain that chemists make poor busmess men, becauee 
they are too honest and truthful — an unoonscions 
tribute to the science and tkp high cultnre of its pro* 
pounders and followers. 

Besides the material advantages it brmga to the 
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world, chemistry is a truly ^^philosophioal” science, in 
the sense of philosophy as eonoeived and defined by 
the great and pure philosophical minds of Socrates, 
Plato and Seneca. To them philosophy is to teach 
men to form their souls, knowledge is to be sought 
for the good of the mmd Our science prefsninently 
fulfils these requirements Knowledge and contem- 
plation of chemical phenomena, the very varied mani- 
festations of the science, and the subtle and wonderful 
forms it assumes can not fail to uplift the soul and 
broaden and purify the nund 

Thk Chkmist’b Education 

The education and training the industrial chemist 
should have to make him fit and competent in his 
career is receiving much attention, both from edu- 
cators and industrialists Because of the great share 
of responsibility that is more and more devolving 
upon the chemist, the importance of this question is 
self-evident But in our seal to hit the spot we are 
perhaps shooting a little over the mark The tendency 
in our curriculum is to stress the applied and indus- 
trial chemical courses I very much doubt tliat this 
path will lead to the desired goal Liet mo repeat that 
the industrial achievements of the chemist have re- 
sulted from the inspiration he received from his 
knowledge of the science Our gpreat and well-known 
chemical engineers of to-day have been raised on the 
undiluted milk of the pure science 
Just as in the nutrition of the body a properly bal- 
anced food diet must be maintained to insure health 
and normal development, so it is with the education of 
the chemist He must be given a carefully balanced 
trainmg m the science of chemistry and its applica- 
tion And I am of the opinion there is decidedly less 
danger when the ration is increased in the science than 
the reverse The greatest names known to science, 
and to scientific professions, have not during their 
college careers specialiaod in the fields they made 
famous Overspecialization in youth narrows the 
mind and stunts its development. Give the chemist 
student the tissue-building material, the fundamentals 
of soienee, impart to him its spirit, then when he goes 
out to aoeomphsh his life work he will shape and 
mold the materials according to the need of time and 
place and will breathe life into them As m the 
words of Lowell : 

New occasions teach new duties. 

Time makes ancient good uncouth , 

They mnst upward still and onward, 

Who would keep abreast of truth 

Gborob D Bosbkgabtbn 


DOES THE NET ENERGY VALUE OF 
FOOD DEPEND UPON THE PUR- 
POSE FOR WHICH IT IS USED 
IN THE BODY? 

Tbboughout his woriE on the net energy values of 
feeds for cattle, Annsby^ has eontmually kept in mmd 
the probability that the net energy value of a feed 
vanes with the nature of its disposition m the body, 
for example, varying when used for fattening or for 
milk production This probability of a variable 
utilization of food energy was based in his mind 
upon the difference in composition of the prodnots 
fonned, indioating differences in the metabolic reac- 
tions concerned in the use of food in the basal metab- 
olism and m its oonversion into tissue, fat, milk, ete. 
In the case of milk production, for instance, eertam 
conversions of nutrients are considered as occurring 
with no loss of energy as heat, while the oonversion 
of carbohydrates to fat is supposed to involve a defi- 
nite heat liberation This conception appears to be 
equivalent to the assumption that the heating effect 
of food on the animal is determined to a considerable 
extent by the chemical reactions to which it is sub- 
jected after absorption, since the use to which the 
food is put could obviously have no effect upon the 
reactions occurring within the alimentary canal. 

This conception of Armsby seems to be quite gen- 
erally held among those laboratories m this country 
and Europe that are doing calorimetric work upon 
farm animals, and a number of experiments recently 
appearing in the literature” have been spemfloally 
concerned with the relative utilization of the energy 
of farm feeds m maintenance, fattening and milk pro- 
duction 

It becomes a matter of importanoe, therefore, to 
consider what experimental evidence may be cited in 
favor of the belief that the stimulating effect of in- 
gested food upon animal metabolism is due to the 
nature of the metaholio reactions to which it is sub- 
jected and whether some other conception may not 
be more readily defended. The theory appears to 
assume that certain metabolic reactions liberate 
energy which can be used m maintaining cellular life 
and activity before being dissipated as heat, while 

1 Armsby, H P, ^‘The Nutrition of Farm Animals,” 
New York, 1917, pp 361, 396, 497-8, 563 

s Hanson, N , Kungl Landtbruluakademiens Hand- 
lingar och Tidsknf t, 1928 , Fnes, J A., Brarnan, W W , 
and Ooohrane, D G, 17 S Bopt Agr BuL 1281, 1924, 
Forbes, £ B , Fnes, J. A , Braman, W W , and Elnss, M , 
/ Agr JBes, 1926, xxxiii, 483, M0llgaaTd, H., ”New 
Views regarding the Scientific Feedmg of Dairy Cattle,” 
Copenhagen 
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other metabolic reactions liberate sensible heat only 
The latter type of reactions only would be involved 
in the specidc dynamic effect of food This concep- 
tion IS essentially identical with that put forward by 
Rubner® twenty-five years ago However, Bubner^s 
theory resulted more as a revulsion against the older 
theory of Zunts that the heating effect of food was 
due solely to the work of digestion, absorption and 
excretion, than as a probable interpretation of certain 
specific expenmeutul data The logic that Buhner 
used in defending the theory is not convincing at the 
present tune 

In more recent times, Lusk has accumulated much 
evidence inconsistent with Buhner’s theory In the 
case of the specific dynamic action of amino acids, 
Lusk^ has shown that the reactions of deamination 
and urea formation are not involved, since two amino 
acids, glutamic acid and aspartic acid, exert no spe- 
cific dynamic action in the body, although evidence 
of their deamination was obtained Furthermore, 
although glycine and alanine exert powerful dynamic 
effects, the products of their deamination, glycollic 
and lactic acids, exert only inconsiderable effects 
upon beat production ‘ Lusk has also found that, 
under certain conditions, the specific dynamic effect 
of glycine may be as great as the total gross eneigy 
content of the amino acid, a result quite unexplain- 
able on the basis of Buhner’s theory 

•With regard to the specific dynamic effect of 
glucose, it has been shown by Anderson and Lusk* 
that the ingestion of 70 gms of glucose by a woiking 
dog is without effect upon its heat production, al- 
though in the same dog at rest a very marked effect 
18 produced In both cases, oxidation of glucose oc- 
curred, and hence, according to Buhner’s theory, the 
specific dynamic effect should be the same Baumann 
and Hunt^ observed a definite effect of the ingestion 
of 25 gms of glucose in the normal rabbit, but no 
effect in the thyroidectomized rabbit, although with 
both groups of animals oxidation of glucose was oc- 
curring as indicated by the respiratory quotient 

The fact that the ingestion of small amounts of 
foods may produce no effect on heat production is 
significant in this connection According to Buhner’s 
theory, the specific dynamic effect of a food material 
should be proportional to the amount ingested when 

• Eubner, M, '*Die Geaetze des Bnergieverbrsuchs bci 
der Brhkhnrung, ’ * Leipzig and Vienna, 1902, pp 350-4O7« 

• Leak, O , J Bwl Chem , 1915, xx, 655 , Atkinson, H 
V , and Ludt, G , Ih%d , 1918, xxxvi, 416 

B Lusk, Q,J Btol Chem , 1921, xlix, 453 

• Anderson, B J, and Lusk, G, / Bwl Chem, 1917, 
xzxii, 421 

T Baumaim, £ J , and Hunt, L , J Biol Chem , 1925, 
Ixlv, 709. 


it IS being used for the same purpose. However, 
Lusk has found that his expenmental dogs showed no 
response to the ingestion of 10 or 20 gms of glucose^ 
although with 60 to 70 gms marked increases in heat 
production were observed Similarly, it has been 
shown that the ingestion of a small breakfast by hu- 
man subjects does not appreciably affect a subsequent 
basal metabolism determination * 

Among human subjects there are certain paihologi- 
cal conditions, such as certain types of obesity, ear- 
tain diseases resulting from endocrine deficiencies and 
certain neuroses, in which the specific dynamic effect 
of food IS either non-existent or distinctly subnormal.* 
To explain this situation on the basis of Buhner’s 
theory would necessitate the assumption that in these 
disorders the metabolic reactions are markedly abnor- 
mal and are all of the type in which liberated energy 
can be completely utilized in oovenng the energy re- 
quirements of the tissues The improbability of this 
assumption requires no elaboration 
Finally, if the specific dynamic action of food were 
due to the metabolic reactions to which it is sub- 
jected, one would expect that it could be calculated 
from the composition of the food, its digestibility and 
the average heating effects of the different nutrients 
of which it IS composed However, Armsby^* has 
shown quite conclusively that this can not be done 
by any rational method in the case of cattle Simi- 
larly, m the case of dogs, the heating ^ect of a 
protein can not be predicted from its ammo acid 
constitution 

From these considerations, it appears that Rub- 
ner’s theory of the specific dynamic effect of food is 
not in agreement with many of the observed facts of 
energy metabolism, and hence is no longer tenable 
It IS interesting to inquire, therefore^ if any other 
theory would lead to the conclusion that the heating 
effect of food on metabolism will vary depending 
upon the manner of its utilization 
The theory that Lusk sponsors on the basis of his 
own extensive investigatiODS is that the speexfle 
dynamic effect of food is due to a stimulating effect 
on cellular oxidations, brought about either by the 
mere presence of an excess of oxidusable matter in 
the intercdlular fluids (in the case of sugar and fat) 
or by a stimulus of some other type not so eleariy 
definable (in the case of amino acids) The theory 

• Benedict, 0 G , and Benedict, F G , Baton Med and 
Burff. J., 1923, elxxviii, 849. 

• Plant, B, Deutaeh, Arch, hhn, Med^, 1922, exxxix, 
286; 1923, cxhi, 266 Liebesny, P, Bwhem, Z., 1924, 
exliv, 308. Wang, C C, snd Strouse, B, Areh» Intenk 
Med, 1924, xxxiv, 578 

10 Loe oit , pp 667-673 
« Eapport, D , / B*ol Chem , 1924, lx, 497 
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dow not lead one to suppose that the nltunate destina- 
tion o£ the food in metabolism is a factor in deter- 
mining its specific dynamic effecti since this efi^ect 
depends primarily on the concentration of nutnent 
material within and around the cells For a given 
intake of food, any factor that would tend to vary 
this concentration during absorption would have a 
corresponding effect upon heat production This 
nutnent concentration in the tissues would be de- 
pressed by any factor increasing the rate of disposal 
of the excess food material, such as muscular activity 
yOT mammary activity Hence, on the basis of Lusk^s 
theory, one would expect a smaller heating effect of 
a given amount of food in a lactating cow than m a 
dry cow, though no constant difference would be ex- 
pected for different amounts of milk produced and 
different amounts of food consumed If the cow is 
a high producer, it is evident that in the first few 
months of lactation, when the animal is in a condi- 
tion of “physiological underfeeding,” the food con- 
sumed would presumably exert only a minimal heat- 
ing effect, and would thus possess a high net energy 
value In the later stages of lactation, when the 
animal may be laying on fat due to overfeeding, the 
heating effect of the same amount of food may be 
much greater, if the rate of fat deposition is much 
less than the rate of milk formation, as it quite 
probably is At this time, the net energy value of 
the food would bo less than at first 
On similar reasoning, it would appear Umt the 
net energy value of food fed at the maintenance or 
submaintenance level would be higher than at the 
higher levels, not because of the different metabolic 
reactions involved in fattening as compared with 
msmtenance, but because of a probable slower rate 
of withdrawal of nutrients from the intercenular 
fluids in the deposition of fat than in the satisfaction 
of contemporary energy requirements However, the 
difference would probably not be a constant one, 
since the heating effect of a unit of food would pre- 
sumably vary in each case with tbe level of feeding 
On the same grounds, it would be expected that the 
Bet energy value of food would bo greater when mus- 
cular activity 18 occurring simultaneous with absorp- 
tion of food from the intestinal tract, than when the 
animal is at rest, on the other hand, work performed 
in tbe post-absorptive period would be without in- 
fluence on the utilization of food energy 

Thus, Widmark and Garlens (Swohem Z , 1925, cln, 
464) observed that the blood sugar content of lactating 
cows was less than that of dry cows, and that the d^ires 
^oa from the normal value was in rough proportion to the 
amount of milk produced. The lowest values observed 
were less than half (0.040 per cent ) the average value for 
fiiy cowB (0 086 per cent.). 


It appears, therefore^ that Lnric’s experimental 
work affords no grounds for believing that the man- 
ner in which food is utilized determines the extent 
of utilization through its effect on the specific dynamic 
action of the food It is true that the net energy 
value of a food may be expected to be different with 
animals functioning in a different manner, but it 
would seem that no charactenstic or even approxi- 
mately constant net eneigy value can be assigned for 
a given function, and that no constant relation of net 
energy values among different functions can be as- 
sumed In particular, it appears unjustifiable to 
assume that, in an animal utilizing food in a number 
of different ways, so much metabolizable energy is 
being used for maintenance, and so much for milk 
production, since, if mammary activity increases the 
net energy value of the food by preventing as great 
a ^'metabolism of plethora” as would otherwise occur, 
this increased utilization would apply as much to the 
food used for maintenance as to that used m the pro- 
duction of milk 2 * 

Another possible explanation of the heating effect 
of food on animal metabolism is that the acid products 
of digestion may be effective stimnh to cellular activ- 

22 A specific illustration of this point may aid matenally 
in appreciating this argument In a recent article by 
Forbes, Fnes, Braman and Knss (2), estimates are made 
of the utilization of metabolizable energy for milk pro 
duction, by making certain doflnite assignments of 
metabolizable energy for maintenance and body increase, 
and relating the remainder to the energy content of the 
milk produced Thus for CW 874 (in Tables 5, 6 and 7) 
it is assumed that the metabolizable energy used for 
maintenance suffers a loss of 22 3 per cent as heat, that 
used for body gain a loss of 38 4 per cent , and hence that 
used for milk production a loss of 27 8 per cent. The 
total heat increment for this cow is an experimental ob- 
servation, but the factoring of it in this maxuior on the 
basis of results obtained on the cow when dry is an in- 
terpretation that involves theoretioal considerations that 
have neither been justified nor discussed Hence, the con- 
clusion that the percentage utilization of metabolizable 
energy for milk production was, for this cow, 72 2 per 
cent, IB an interpretation of the same character The 
essential assumption upon which these interpretations are 
based is that when food is serving a number of purposes 
in the animal body simultaneously, the utilization of food 
energy for each purpose is independent of that for the 
other purposes, in other words, that the heating effect of 
food used for maintenance is the same whether the animal 
u producing tissue or milk simultaneously or whether it 
is only maintaining its status goo While this assumpiion 
superficially appears to be a reasonable one, on analyns it 
is seen to imply that the causes of the heat merement due 
to the Ingestion of food are related directly to the meth- 
ods of food disposal, <.s , to the metabolic reactions con- 
cerned in maintenance, body gain and milk production. 
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ity ThiB explanation has been proposed by Bene- 
diot^^^ though direct attfflnpts to verify it have not 
been successful^” It is conceivable^ however^ that 
acid stimulation may be an important factor with 
ruminants, m which large amounts of organic acids 
resulting from extensive bacterial fermentations are 
absorbed from the intestinal tract But obviously 
this theory also can not be construed to favor the 
view that a definite net eneigy value for a food is 
eharactenstic of each animal function, or that the 
percentages of utdisation of metabolisable energy for 
different functions bear a constant rdation to one 
another 

Finally, in ruminants at least, the chemical, bac- 
tenal, glandular and muscular events oceumng in 
the alimentary canal, or in its accessory organs, duiv 
mg digestion are known to result m a definite and 
considerable increase in heat production, an increase 
that may account for a large percentage of the total 
heat increment following the ingestion of food But 
it appears that these events, and the accompanying 
heat losses, would bear no relation to the events sub- 
sequently or simultaneously occumng on the other 
side of the gaetro-mtestinal mucosa They would 
presumably be related, more or less constantly, to 
the amount of food consumed, and its physical and 
chemical make-up, particularly as this bears upon 
the extent and rapidity of its digestion, but would 
be quite unrelated to the manner in which the food 
IS utilized after absorption 

It appears, therefore, that the determination of 
the relative net energy values of feeds for animals in 
different functional conditions is being approached 
on the basis of assumptions, not only without ezpen- 
meotal justification, but even in contradiction to estab- 
lished experimental findings The results obtained, in 
consequence, are being given a significance that they 
do not seem to possess, in all probability Hence, 
a different working hypothesis should be adopted. 
Since Lusk’s experimental work and the theories that 
be has deduced from it appear to offer the most 
plausible explanation of the specific dynamic action 
of food — the only calorigenio effect of food that 
would conceivably he related to its disposal m metabo- 
lism — a working hypothesis based upon these theories 
would seem to be the safest guide in future investiga- 
tions of the net energy values of food for farm 
animals^” In a broad way, these theories differen- 

14 Benedict, F G, Trans 16th Intern Congress Hyg 
and Demography, Washington, D C , 1912 

wLuak, G, / Biot Chem, 1921, xlix, 453, Taistra, S 
A., ibid , 479, Chanutm, A , %h%d , 485 

i« It may, of course, be objected that Lud^ ’s work was 
done with carmvora and that the conclusions from it can 
not he amumed to apply to herinvora. However, there is 


tiate three general lines of investigation, involving 
studies of (1) the heating effect of different amounts 
of food in animals in the same functional condition, 
(2) the hedting effect of the same amount of food m 
animals in different functional conditions, and (3) 
the influence of internal factors, such as heredity 
and endocrine activity, upon the specific dynamic 
effect of food The first study is concerned with the 
rate of establishment of the metabolism of plethora, 
the second with the rate of its depression due to 
withdrawal of food by the tissues and the third with 
the response of the tissues to a given plethora stimu- 
lus, in other words, with the irritability of the tissues 

H H MitcheiIiL 

OouiEGiG or AoRicm/rnBB, 

UNivxasiTT or Illinois 


RALPH GORDON LUSK 

Dr. Ralph Gordon Lusk, instructor in geology at 
Harvard University, died suddenly with heart failure 
in New York City on July 27, at the age of thirty- 
one years, just as he was entenng upon his career os 
a geologist He was bom July 14, 1896, at Manches- 
ter, Iowa, where his father, the Reverend C F Lusk, 
was at that time pastor of the First Baptist Church 
His mother’s maiden name was Grace A Hilbrant 
Ralph Lusk was educated in the public schools of 
Iowa, and m March, 1918, ho enlisted m the U S 
Navy and was sent to the Great Lakes Naval Train- 
ing Station On April 1 of the same year he was 
married to Neva Belle Predenck at Lake City, Iowa. 
At Great Lakes, the heart ailment which finally caused 
hiB death was first developed and by September he 
was discharged for vocational rehabibtation He 
entered Denison University that fall and graduated 
with the class of 1922, after making geology his major 
subject The next year was spent as a graduate stu- 
dent at the University of Chioago At Denison he 
was elected to membership in Phi Beta Kappa and at 
Chicago to Sigma Xi In 1923-24 he was instructor 
m geology at Denison and in 1924 he entered Har- 
vard University as an Austm Teaching Fellow in 
Geology He was appointed instructor in geology 
in 1926 and m June, 1927, he was awarded th^ 
degree of doctor of philosophy at Harvard, having 
previously received the degree of master of soienoe 
from Chicago 

little reason for bebevmg that the energy metaboliom of 
the two types of animals is fondamentally different In 
any case, the theories of Buhner as w^ as those of Luk 
were based upon experimental woik with carnivora. Until 
there is definite reason for doubting the eppHcaNli^ of 
experimental data eo obtained to farm animals, they may 
be considered a safe guide upon which to base woridW 
hypotheses. 
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Dormg the Btunmer of 1922, Ralph Lusk had aerred 
aa field aaaiatant to Kirtley F Mather, of the 17 S 
Qeologioal Burvey, m Colorado and New Mexico 
Shortly thereafter he was appointed assistant geolo- 
gist on the survey and spent the summer of 1923 in 
Montana as assistant to A, J* Collier Similarly 
during the field season of 1924 he was engaged m 
geological mapping in northeast Colorado for the 
United States Qeological Survey, and during the field 
season of 1925 and 1926 he was in eastern Tennessee 
as geologist of the State Survey. This field work 
supplied the basis for his doctor’s thesis as well as 
shorter technical articles He was also one of the 
joint authors of a government bulletin, now m press, 
descriptive of the oil and gas resources of northeast 
Colorado 

Dr Lusk was a member of Beta Theta Pi and a 
Mason He is survived by bis widow and four chil- 
dren twin daughters, aged eight, a son, Ralph Gor- 
don Lusk, Jr , aged four, and a baby daughter, nine 
months old 

Kibtlet F Mather 

Harvard UNivERbirv 


PROFESSOR ALBRECHT KOSSEL 

Gehicimkath Proffbsoe Albrecht Kobsel, until 
recently professor of physiology in Heidelberg Uni- 
versity, director of the Heidelberg Institute for the 
Study of Proteins, Nobel prize winner, known for 
his elucidation of the chemistry of the proteins and 
of nuclear chromatin matter, died unexpectedly, after 
a very short illness, m Heidelberg on July 5 

Professor Kossel m a very real sense was the 
founder of modem bioohemistry It was his concep- 
tion of the structure of the proteins, following upon 
his study of the simplest of these substances, the 
protamines, a conception which was confirmed and 
established by synthesis of artificial or synthetic pro- 
teins by Emil Fischer, work undertaken at Professor 
KossePs suggestion and request, which gave to bio- 
chemistry its great impetus m the last years of the 
nineteenth century and lad to the wonderful outburst 
of activity m this field. 

Professor Kossel was a fine-looking man of medium 
height, of a simple, fnendly, affectionate and gener- 
ous nature. He had nothing of the insolence, conceit 
and arrogance so often associated with the Prusman, 
but he was a real soientiflo man, modest, kindly, 
simple, sincere, with a bnlliant imagination and inde- 
fatigably at work m the laboratory even up to the 
time of hiB death. He retained hia youthfulness of 
appearanoe, of mind and outlook and all of his tooul- 
ties to fibe very end of bis life. To his great honor 
it may be reealM tbat he did not sign the ridiculous 


pronuneiamento of Gie German professors at the staaPt 
of the great war. He did not sympathize with those 
who brought on the war, although after his country 
was engaged he gave it loyal support 

Ever since the death of Hoppe-Seyler he bad been 
editor of the Ze%i$chr%ft fur Phystologxsch^ Ch$m%€, 
being associated for a year or two and until the death 
of the latter with Professor Baumann, but being 
thereafter sole managing editor This journal, estab- 
lished by Hoppe-Seyler about 1879, was for many 
years the only journal m the world devoted exclu- 
sively to biochemistry luid it is one of the finest 
journals of science of the present day, its papers 
being almost without exception valuable contributions 
to the subject and several of them being classics in 
their fields 

Mrs Kossel, whom many American students and 
friends will remember with great affection for her 
kindness, sincerity and intelligence, and who was 
related to some of our most distinguished scientifie 
men, died in 1912 Two children survive them, a 
son, the distinguished physicist of Kiel, Professor 
Walther Kossel, and a daughter, Gertrud Kossel, 
and three grandchildren, Albrecht, Dienck and Irene 
Kossel Professor Kossel was a brother of the bac- 
tenologiat, Professor H Kossel, who died about two 
years ago 

Professor Kossel had many pupils, his laboratory 
in Heidelberg being filled before the war with stu- 
dents from all lands His death is felt by them all 
as a great personal loss It removes another of the 
great men of science of Germany, the greatest glory 
of that country m the years just preceding the war 
As one after another of these great men pass away 
it is as if one light after another were being extin- 
guished and Germany entering again into the twilight 
of learning 

Albert P Mathews 


SCIENTIFIC EVENTS 

THE IMPERIAL AGRICULTURAL RESEARCH 
CONFERENCE 

The Impenal Agnoultural Research Confeienee 
which opens in London on October 4 has, according to 
a report in the London Times, as its main objects the 
estabhshment of closer cooperation m agricultural re- 
search work throughout the empire, the setting up of 
additional research stations in tropical and subtrop- 
ic^ eountnes, the creation of greater impenal bu- 
reaus, and the recruitment, training and interchange 
of researefa woricers It will be attended by seventy- 
five delegates of high administrative and ementifle 
standing from the oversea parts of the empire and 
by many representativeB from Great Britain and 
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Northern Ireland The Dominionfl and India are 
Bending thirfy del^ates, and representatives of the 
Colonies and Protectorates will attend from Barbados, 
Bntish Guiana, Ceylon, Cyprus, Gold Coast, Kenya, 
Leeward Islands, Malaya^ Mauritius, Nigeria, Nyasa- 
land, Palestine, Sierra Leone, Tanganyika, Tnuidad, 
Grenada and Windward Isles, Uganda, Zanzibar and 
Sudan 

Lord Bledisloc, the parhamentary secretary to the 
Ministry of Agriculture, is the chairman of the organ- 
izing committee, and the members of the conference, 
in addition to various representatives of the Ministry 
of Agriculture, the Colonial Office and the Board of 
Education, include the High Commissioners for the 
Dominions, representatives of the Empire Marketing 
Board, the Department of Scientific and Industrial 
Research, the Medical Research Council, the Bureaus 
of Entomology and Mycology, the Overseas Settlement 
Department, the University Grants Committee, the 
Department of Overseas Trade and the Forestry Com- 
mission 

The importance and value of such a conference was 
first urged by the Agricultural Research Conncil sev- 
eral years ago, and smoe then the matter has been 
discussed by the Imperial Conference and the Colonial 
Office Conference Recently Lord Lovat’a Committee 
on Agricultural and Research Administration in the 
non-self-goveming Colonies put forward recommenda- 
tions for closer cooperation on these matters The 
conference will be held in the Grand Committee Room 
of the Houses of Parliament, and will be opened on 
October 4 by the Mmister of Agriculture In the 
evening the delegates will be the guests of the govern- 
ment at a dinner in the Royal Gallery, House of 
Lords Till Octolier 7 the full conference will discuss 
the agenda of administrative questions, and the 
organizing committee anticipate that this will lead to 
the appointment of commissions to examine in detail 
and prepare reports and recommendations on the 
question of the extension of the system of imperial 
bureaus from entomology and mycology to other 
departments of agricultural science It is probable 
that recommendations will be put forward for the 
setting up of empire bureaus m veterinary science 
and for investigating soil problems and plant breed- 
ing, and also for a bureau on agricultural economics 
The desire of the Austrahan Government to set up a 
research institute at Queensland on subtropical agri- 
culture will also come before the conference Special- 
ist commissions are to be set up to bring together the 
delegates interested m a special subject of research 
and to assist m the formulation of schemes of com- 
bined research work The full see^ons of the con- 
ference will be resumed on Oetobe^ 24 and oontmue 
for four days. During the interveif ng penod part of 


a program of visits to research centers will be ear- 
ned out 

The University of London will hold a reception at 
the Impenal Institute, and the delegates during their 
stay in London will have the opportunity of viewing 
at the Science Museum a special exhibition illastrating 
the history of agricultural implements and of inspect- 
ing at the Bntish Museum manusenpts and books 
dealing with agricultural science. Arrangements are 
being made at both museums for lectures on such 
subjects and special pamphlets will also be provided 
for the use of the delegates On October 14 the Viee- 
ehancellor of Cambridge University will give a 
luncheon to the delegates, and after inspecting the 
various departments of scientific research the party 
will leave for Edinburgh on October 18 The head- 
quarters of the conference will remain in Edinburgh 
until October 22 Afterwards delegates will have the 
opportunity of visiting Aberdeen to inspect the work 
of the Rowett Institute in relation to animal nutrition 
and visiting Belfast, where they will be entertained by 
the Government of Northern Ireland and shown the 
plant breeding, jioultry and animal diseases research 
stations 

The reports of the vanous commissions appointed 
will be considered by the full conference in London 
between October 24 and 27 On October 29, the party 
will visit the Rothamsted Experimental Station, on 
October 31 the Royal Botonie Gardens at Kew, on 
November 1 the East Mailing Research Station, and 
on November 2 Oxford University, including the In- 
stitutes of Agricultural Economics Researob, Agricul- 
tural Engineering and Impenal Forestry 

THE BIOCHEMICAL INSTITUTE FOR THE 
MIDDLESEX HOSPITAL, LONDON 

The Middlesex Hospital, already distinguished by 
the Bland-Sutton Pathological Institute, has now, 
according to the Journal of the American Medical 
Association, the farther distinction of an institute of 
biochemistry, thanks to the gift of $200,000 by Mr 
S A Courtauld At the opening ceremony, Mr A 
E Webb-<TohnBon, honorary treasurer of the medical 
school, recalled that it was only a few years since Mr 
Courtauld gave $100,000 to endow the chair of anat- 
omy, “one of the fundamental medical sciences ” The 
foundations of scientific work in the Middlesex Hos- 
pital Medical School were laid by Sir John Bland- 
Sutton before the war, by his gift of the pathologic 
institute bearing his name “Dictionaries printed 
before the year 1900 contain no such word as biochem- 
istry, but the name is now familiar, and though new 
the science is old,’’ said Sir John Bland-Sutton, m an 
address on “Biochemistry in Relation to Medicine,” a 
smenee concerned with i^e application of the prinei* 
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pies of chemistry and physiology to the investigation 
and interpretation of the phenomena of life He le* 
fenred to the fact that the kingdoms of nature had 
been arranged in three classes mineral, plants and 
animals The microscope revealed myriads of minute 
living things concerning which biologists were puzzled 
to decide whether they were plants or animals Such 
discoveries bridged the gap between the two, and it 
was now the ambition ot biochemists to discover the 
connecting link between stones and plants, m order to 
find out how life arose from inorganic matter He 
had always maintained that laboratonos for investi- 
gating disease should be m close association with hos- 
pitals The future of medicine does not he in pro- 
scnbing drugs, he declared The day may come when, 
some of us believe, the biochemical laboratory may 
displace the dispensary Lavoisier, the founder of 
biochemistiy, had hts head lopped oft in 1794, con- 
tinued Sir John, by the “apostles of Liberty, Equal- 
ity and Fraternity,” on the excuse that the republic 
had no need for scientists Mr Courtauld had no 
fear that such a fate awaited him The wisdom shown 
in building the laboratory indicated his appreciation 
of the great part science plaved in practical mcdicmo 
“We may be hopeful,” he concluded, “that a discovery 
Will one day be made within the walls of this labora- 
tory which will make the world gape with astonish- 
ment ” The institute will be a five-floor building, the 
four upper ones having laboratonea for the study of 
the various branches of biochemistry, all equipped 
with the latest appliances 

THE JOURNAL OF PALEONTOLOGY 

NuMBfiRs one and two of a new quarterly known 
as the Journal of Paleontology appeared in July and 
August, respectively Numbers three and four are 
expected to appear in October and December In 
future years the numbers will appear at three-month 
intervals 

The Journal of Paleontology is the official pubh- 
cation of the Society of Economic Paleontologists 
and Mineralogists 

The Society of Economic Paleontologists and Min- 
eralogists IB an organization whose ob;ieot, as stated 
m Article II of its constitution, is “to promote the 
science of stratigraphy through research m paleontol- 
ogy and sedimentary petrography, especially as they 
relate to petroleum geology,” and whose membership 
16 composed of members or associate members of the 
American Association of Petrolenm Geologists en- 
gaged m such work 

The JourwU of Paleontology will be devoted to 
research in paleontology and sedimentary petrogra- 
phy The paleontologieal papers will include those 
pertaining to faunal distribution, stratigraphic index 


species, desonptioDB of individual faunas, relation of 
zones to habitats, etc Sedimentary petrographical 
papers will pertain to mineral zones, stratigraphic 
distribution, provinces of sedimentation, etc Papers 
will also be included which pertain to technique bear- 
ing on researches in paleontology and sedimentary 
petrography In fact, those papers will be included 
which Will m any manner be helpful to those engaged 
m stratigraphic studies earned on either m the labo- 
ratory or in the field 

The Journal of Paleontology is a quarterly publi- 
cation, and wil! be of approximately 96 pages and 
16-20 plates It is 0% x 9% inches in size 
Dr Joseph A Cushman is editor He is one of 
Amonca’s most active micro-paleontologists He has 
been engaged m research for many years, and is now 
one of the world^s foremost authorities on the forami- 
nifera He will have associated with him on edi- 
tonal board to assist m matters not in his particular 
field 

Marcus A Haxka, 
Secretary-Treasurer 
Society ok Economic PALEONTorjOaisTB 

AND MINKRALOOISTS, 

Houston, Tisxab 

THE RAWSON-MACMILLAN ARCTIC EXPE- 
DITION OF FIELD MUSEUM 
William Duncan Strong, anthropologist of the 
expedition and a member of the staff at Field Mu- 
seum of Natural History, in a report made public by 
the director ot the museum, tells how the explorers 
have come upon the rums of the house, the mining 
pits and the improvised shipyard of Sir Martin Fro- 
bisher, who, between 1576 and 1578, led three expe- 
ditions, two for gold, into the forbidding regions of 
Labrador and Baffin Land Digging m the ruins, Dr 
Strong has unearthed fragments of bnck, plaster, coal 
and porcelain, products which he states undoubtedly 
were brought over from England, and arc mdisputable 
proof that the rums are of European, and not native 
Eskimo, habitations 

The story of Frobisher, recalled by the museum ex- 
pedition’s findings, is one of the most romantic m the 
history of quests for nohes in far parts of the earth 
Frobisher, with the financial assistance of a few 
fnends, sailed from England m July, 1576, in search 
of a northwest passage to Cathay and India He had 
two tmy vessels. The Gabrtel and The Micliael, and 
thirty-five men Amving m Labrador, they pro- 
ceeded up the coast to what is now Frobisher Bay in 
Baffin hexii Five of the men were captured by 
natives and never seen again Failing to find the pas- 
sage they sought, the expedition returned to England, 
bringing some speeimmis of what the sailors called 
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‘*blaek earth’’ Soon a rumor spread that this black 
earth was gold ore Frobisher himself is thought to 
have believed it 

In the excitement that ensued^ another expedition 
was formed Queen Elizabeth loaned The Aid, a 
larger naval vessel, to Frobisher, and gave him £1,000 
to finance the quest Men of prominence m the court 
also invested in the hope of recovering large fortunes 
In July, 1577, Frobisher, ynth The Aid, and the two 
vessels he had previously, and 120 men, sailed again 
Mining equipment was carried and miners and re- 
finers were mdudcd among tlie men The following 
autumn the expedition relumed to England with 200 
tons of the ''ore ” While assa 3 ring, delayed m vari- 
ous ways, was going on, excitement mounted higher, 
and a third expedition was organized, with fifteen 
ships Plans were made to leave 100 of the men to 
establish a permanent settlement in the barren land, 
which had solemnly bi*en taken possession of in the 
queen’s name The ficct sailed May 31, 1578 

After amval in Frobisher Bay, dissensions arose, 
and the idea of the settlement was abandoned The 
fifteen ships, all laden to capacity with ore, returned 
to England in October, only to find that the assay, 
since completed, had determined that the ore contained 
nothing but “fool’s gold,” or iron pyntes 

Dr Stnuig reports also having investigated what 
were believed by some explorers to be Norse rums in 
Labrador and Baifin Land, but states all he has seen 
thus far ore Eskimo in origin Further search is to be 
made for evidences of a landmg by the Vikings in the 
region 

Skeletons of three Labrador Eskimos from old stone 
graves, other contents ol the graves, various speci- 
mens from ancient camp sites and many specimens of 
Eskimo handiwork m bone and stone implements have 
been collected for the museum 

Dr Strong is now making preparations for a tnp 
during the coming winter While other members of 
the expedition are working at the scientific station 
established at Nam, Labrador, he will go, with a 
native interpreter and a team of dogs, into the interior 
to mmgle with and study the primitive Naskapi In- 
dians These tnbes, of which little is known at pres- 
ent, arc one of the most primitive of extant peoples 
They are reported to be surly and untrustworthy and 
disinclined to welcome white intruders 

RESEARCH IN MINING AND METALLURGY 

Fifteen different research studies in mining and 
metallurgy are being earned on this year at the Car- 
negie Institute of Technology in cooperation with the 
United States Bureau of Mines and two advisory 
boards of mming engineers, metallurgists, steel opera- 
tors and chemists, according to an announoeinent 4 


Thirteen of the problems are being investigated by 
college graduates appointed as research fellows, one 
by a research engineer and another by an analyst 
This year’s work, it is announced, is a oontinuation 
of the program that has been m effect for several 
years* Each research fellow is making his studies 
under the direction of a “senior investigator” repre- 
senting the Bureau of Mines and a member of the 
faculty of the Camogio Institute of Technology 
Four of the fellowships are financed this year by the 
institute Other organizations contributing to the ex- 
penses and the fellowship funds are the American 
Gas Association, the New York Edison Company, the 
Philadelphia Storage Battery Company, the National 
Coal Association, the International Combustion Engi- 
neering Corporation, and twenty-six companies repre- 
senting the metallurgical industries The latter group 
is financing six of the investigations 

As in former years, it is announced, the results of 
the studies will be published m bulletin form for dis- 
tribution at the close of the college year Assign- 
ments of problems to the research fellows have been 
made as follows 

Equilibrium between manganese, iron and sulphur, by 
Hcrshall V Beasley, University of Tennessee. 

Synthesis, testing and application of warning agents 
for manufactured gas, by Harry A Brown, Lehigh Uni- 
versity » 

Formation and identification of inclusions, by John M 
Byrns, Case School of Applied Science 
Coal ash fusibility as related to clinker formation, by 
Clarence L Oorban, Bose Polytechnic Institute 
Methods of determining inclusions, by John F Eekcl, 
University of Kansas 

Distribution of iron oxide between slag and metal, by 
Hyman Freeman, Georgia School of Technology 
Base exchange in relation to decay and peat formation, 
by Raymond C Johnson, Monmouth College 

Safety, costs and efficiency of distribution of electric 
power m cool mining, by Donald C Jones, research 
engineer 

Physical chemistry of steel making, by Frank Morris, 
analyst 

Relation between composition and oxidizability of coal, 
by Harold M Morns, Comoll College 

Viscosity of open hearth slag, by Frank G Norris, Pur 
due University, 

Composition of oils and heavy tar from distillation of 
coal at low temperature, by Robert N Pollock, University 
of Washington 

Determination of relative ignitibility of low tempera 
ture coke compared with coal, by Donald L. Hoed, Uni- 
versity of Washington 

Study of cause and control of abnormabty in case car 
burized steel, by Alfred W Sikes, University of Illinois. 

Physical chemistry of steel making (Md studies), by 
R. W. Stewarti MasMchusctts Institute of Teehnoloi^* 
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SCIENTIFIC NOTES AND NEWS 

Provbsbor Albert A* Michelbok, of the Umvenity 
of Chieago, left on September 24 tor Pasadena, with 
the object of repeating at the Mount Wilson Observa- 
tory the Michelson-Morley experiment Dr Michelson 
will also make a further study of the speed of light 

It is reported in the Ijondon Times that English 
scientific men attending the International Congress of 
Physics, hold at Como in celebration of the Volta 
centenary, included Dr F W Aston, of the Cavendish 
Laboratory of Cambridge , Professor A S Eddington, 
Sir Edward Ruthertord and Sir J J Thomson, of the 
University of Cambridge , Professor W L Bragg, of 
tlie University ol Manchester, and Dr J A Fleming 
and Professor 0 W Richardson, of the University of 
London 

In honor of an investigation on the measurement of 
the efficiency of the output of a dynamo, the results 
of which were reported to the Franklin Institute oi 
Philadelphia fiftv years ago by Dr Ehhu Thomson 
and E J Houston, then oi the Central High School, 
Philadelphia, the institute and the General Electric 
Company plan to hold a celebration in March Dr 
Thomson and Dr Charles F Brush, ot Cleveland, 
Ohio, will be the guests of honor 

Dk Hlhiii^rt E Ives will demonstrate his invention 
of television m an address before the Franklin Insti- 
tute of Philadelphia on November 16 lie has been 
awarded a John Scott Medal 

Dtt Edward R Weiolkin, director of the Mellon 
Institute of Industrial Research, University of Pitts- 
burgh, and president of the American Institute oi 
Chemical Engineers, has been elected an honorary 
member of the Chemical, Metallurgical and Mming 
Society of South Africa 

Dr G R Mansfield, of the U S Geological Sur- 
vey, has been placed m charge of the combined sec- 
tions of areal geology and the geology of non-metal- 
hferous deposits Dr H D Miser is in charge of the 
section of the geology of fuels 

Mbs Cabl Akelky, widow of the explorer, has been 
appointed adviser in the development of the new 
Afnoan hall of the American Museum of Natural 
History 

Sir Murdoch Macdonald has been elected president 
of the Bntisb Junior Institution of Engineers in suo- 
oesaion to Engineer Vioe-Admirol Sir Robert B 
Dixon. Sir Murdoch will take office at a meeting to 
be held on November 18, when he will deliver his 
presidential address. 

At the meeting of the International Electrotechnical 
ComsuBSion, which opened at Bellogio on September 


12, officers were elected as follows President, C Feld- 
xnann, Delft, Holland, honorary president, Gmdo 
Semenza, of Italy, the retiring president, honorary 
secretary, Kenelm Edgeumbe, of Great Britain, vice 
Sir Richard Glaxebrook, resigned The next meeting 
will be held in the United States in September, 1928, 
In 1930 the conference will go to Stoekholm. 

Proffsbor M H Ingraham, of the University of 
Wisconsin, was appointed assistant secretary of the 
American Mathematical Society, in charge of arrange- 
ments for western meetings of the society, at the 
recent meeting of the organization in Madison Pro- 
fessor Ingraham succeeds Professor Arnold Dresden, 
who for the past eleven years has served as assistant 
secretary of the society Professor Dresden leaves 
the University of Wisconsin this autumn to become 
head of the department of matliematics at Swarth- 
more College The society commended Professor 
Dresden’s work during his term of office in resolu- 
tions adopted at the closing business session 

Grants made by the Committee on Scientific Re- 
search of the American Medical Association include 
$500 to Dr Helen Bourqum, professor of physiology 
in the University of South Dakota, to continue her 
study of experimental diabetes msipidus, and $500 
to Dr C W Apfeibach, Chicago, to study some of 
the functional alterations of the kidneys of dogs 
following infarction of glomcruh, and $300 to Dr 
Roy H Turner to enable him to continue his re- 
searches into the gastro-uitcstinal microbiology in pel- 
lagra and sprue 

Dr G B L Arner, agnoulturol statistician of the 
division of statistical and historical research of the 
U S Department of Agriculture, tendered his resigna- 
tion effective on September 1 after five years’ service 
m the bureau He has accepted a position as the 
chief of the bureau of vital statistics of the Depart- 
ment of Public Health, for the State of Pennsylvania 

H Atherton Lee, pathologist at the Experiment 
Station of the Hawaiian Sugar Planter’ Association 
in Honolulu, has resigned to accept the position of 
director of research for the Philippine Sugar Asso- 
ciation in Manila, P I He will take up his new 
duties on November 16 

Milton E Rtbero, formerly of the division of 
agncultural biochemistry of the University of Minne- 
sota, has taken up work at the Boyce Thompson In- 
stitute for Plant Research, Inc , at Yonkers, N Y , 
and is working on the volatile constituents of plants 
attacked by the European corn borer 

Professor Edward W. Berry has returned to 
Baltimore after spending three months m geological 
studies m Ecuador and Peru. 
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Db* a. S. Hitchcock, enirtodian of grasses in the 
National Herbanum, has returned from a trip to 
Wa^ngton, Oregon and California. In cooperation 
with the Forest Bemee he traveled throu£^ Gaseade, 
Deschutes and Umpqua Forests of the Caseade Moun- 
tains and the Siskiyou Forest of the Coast Range* 
He also visited Mount Hood and The Dalles 

Du Bbid Blaib, director of the New York Zoolog- 
ical Park, IS m London on a mission to study the 
recent installations in the London Zoological Garden 

Da. W. V Bingham, president of the Psychological 
Corporation and director of the Personnel Research 
Federation, sails with Mrs. Bingham on The Leviathan, 
on October 1, for Pans to participate in the Fourth 
International Congress of Techno-Psychology Be- 
fore returning to New York m November he plans 
to visit the J J Rousseau Institute and the Inter- 
national Labor Office m Geneva, the payeho-teohmeal 
laboratory of The Philips’ Glowlampworks at Eind- 
hoven, Holland, and the National Institute of In- 
dustrial Psychology m London 

Assistant Pbofbssob A E Emerson, of the de- 
partment of zoology of the University of Pittsburgh, 
who represented the university at the International 
Congress of Zoologists at Budapest, returns from a 
year’s study m Italy and Sweden 

At the University of Pittsburgh, leaves of absence 
for one year have been granted to Professor S H« 
Williams, zoology, for study and research in Ger- 
many, and to Assistant Professor K* B. Tesh, chem- 
istry, for study and research at the Univeimty of 
Illmois 

A MEMOKiAJi tablet has recently been unveiled m the 
naval hospital of St Anne at Toulon in honor of Dr 
Louis Tnbondeau, an eminent clinician and bacteriolo- 
gist, who has given bis name to a well-known stain 
He died of influenza at Corfu m 1918 

Industnal and Engineering Chemistry reports that 
a Pnestley Medallion has been presented to the Priest- 
ley Memorial Museum, Northumberland, Pennsyl- 
vania, by Jofliah Wedgwood and Sons, Ltd , of Etruria, 
England The portrait is in white on the usual Wedg- 
wood blue background and is 12x9 mches It is 
mounted in a deep walnut frame and the inscription on 
the back reads as follows ^Tresented to the ^estley 
Museum by Messrs Josiah Wedgwood and Sons, Ltd*, 
Etruna, England This replica has been made from 
the original mould still m the possession of the Arm 
Jannary, 1927” Josiah Wod^ood, the founder of 
the firm presentmg the medallion, was a fnend of Dr 
Pnestley and many letters passed between them 

It proposed to eatabliah an Adami research £d- 
low^tp in pathology in the Umversity of Liverpool 


m memory of John Q. Adami, F R.S , who was vtoe- 
chancellor of the university during the last years of 
his life For this purpose it is proposed to collect Gie 
sum of £3,000 Should the sum collected be insuffi- 
cient, an alternative proposal is the endowment of an 
Adami Library of Pathology m coimectton with the 
medical hbrary 

Frank Spkinqeb, a lawyer of New Mexico, known 
for hiB work in invertebrate paleontology, died on 
September 22, aged seventy-nine years. 

Charles McMillan, professor ementus of civil 
engineenng at Princeton University, died on Septem- 
ber 19 in his eighty-seventh year He was the oldest 
member of the Princeton faculty and of the Amenoan 
Society of Civil Engineers 

Db Clarence Hoffman, associate professor of 
anatomy at Jeflterson Medical College, Philadelphia, 
died suddenly on September 1 

Sir Abthcr Everett Shiplet, FRS, the zoolo- 
gist, master of Christ’s College and from 1917 to 1910 
vice-chancdlor of the University of Cambridge, En- 
gland, died on September 22 at the age of sixty-mx 
years 

The death is announced at the age of fifty-three 
years of Professor Rudolf Magnus, who held the chair 
of pharmacology at Utrecht 

At the autumn meeting of the Amencan Society 
of Civil Engineers in Columbus, Ohio, which will be 
hold from October 12 to 16, two days will be devoted 
to the discussion of the liLussissippi Flood Problem, 
and its vanouB phases will be treated by eminent 
authorities from both official and private life Secre- 
tary of War Dwight F Davis and Major-General 
Edgar Jadwin, chief of engineers, will present the 
views of the War Department Other govemmmit 
departments cooperating will include U* S. Geological 
Survey, through Nathan C. Grover, chief hydraulic 
engineer; the Mississippi River CommiBaion, through 
Colonel C W Katz, and the Intenor Department 
through Elwood Mead, commissioner of redamatioa. 
Many other students of flood problems will eontnbute 
to the discussion, such authonties as Arthur E. Mor- 
gan, of Dayton, Ohio; John F* Coleman, of K 0 % 
Orleans; Colonel Wilham Kelley, of Buffalo, and 
C. E, Gmnsl^, of San Francisco. ; 

The sixth International Congress of the History 
of Mednune was held at Leyden in July, under the 
prestdeney of Dr. J. G* de Lint, lecturer on (he his- 
tory of medicine in the University of Leyden. Ae- 
eording to a report m Eature tbare were over eighty 
papers on the program. Dr A Oromindin gtm 
an address illustrated by portraits of Hnygbens, the 
Huasebanhroeks and other eontemporaxy DuUk uei- 
entilic workers. Addresses illustrated by 
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fllnu vere f^ven by Dn. A. SolieriMk and 
W. H. van Setera on the work of Leeowtfihoek and 
Swammerdam Leetures were also given on the his- 
tory of the treatment of nervous and mental diseasesi 
by Dr C. 0 An^ Kappers; the doctor in caneatuie, 
by Mr C Veeth, and the bier of the saigoons and 
druggists preserved in the ohurch at Wokkum, by Dr, 
J B, F van Qds An exhibition was arranged m the 
Municipal Museum at Amsterdmu consisting of pic- 
tures by Rembrandt, Jan Steen, Teniers and other 
works from vanous Dutch gallenea, sculpture, books 
and tncunahula illustrating the history of medicine 
An exhibition of instruments made by famous Dutch 
physicists in the seventeenth, eighteenth and com- 
mencement of the nineteenth centuries was held at the 
physical laboratory of the University of Leyden The 
next congress will be held at Rome m 1930, but the 
International Society of the History of Medicmb 
will form a section in the Congress of the History of 
Science to be held next year at Oslo 

Tux International Congress of Hygiene will be held 
m Paris from October 25 to 28, under the ohairmau- 
ship of Professor lAon Bernard, director of the In- 
stitut d’Hygibne of the Faeultd de M^deoine of Pans 
The following topics have been chosen for discussion 
(1) The relations of social insurance systems to the 
public health, speakers, Kuhn, Copenhagen, Holts- 
mann, Strasbourg, and Bnau, Pans, (2) factors in- 
fluencing the recrudescence of smallpox throughout 
the world, and the means of combating them , speakers, 
Professors Ricardo Jorge, Lisbon, Jitta, The Hague » 
and Camus, Pans; (3) the hygiene of instruction 
camps, speaker, Mddeoin-Inspecteur Sacqueple, pro- 
fesBor at fioole d'Application du Val-de-Grflce Ad- 
dresses Will also be debvered by Professor Madsen, 
president of the committee on hygiene of the Le^« 
of Nations, on **The International OrganuatioA of 
Hygiene^’, Professor Nuttall, of the Universit^ of 
Gombndge, on ^The Relations of Parasitolody to 
Hygiene,” and Professor Ottolenghi, professor M hy- 
giene, University of Bologna, on ^^The Qaesvon of 
Vitamins from the Hygienic Point of View,” / 

A Mb, C, Bpibbkb, of Geneva, gwitserland, pas been 
an experimenter ai^ inventor of ultra-mi^osoopeB 
fbr colloidal investigation and has devised m ultra- 
microscope involving a new pnnoiple of double illu- 
mmatioti. Dr. EUtoe McDoni^, of the University of 
Pennsylvania, baa been in ooirespondencf v^th Mr, 
Bpierer for several years in regard to the application 
of his inrtrumentB to colloidal research ip eanoer and 
has applied Mr. Bperer’s methods. Thw has finally 
reenlted m « gift Mr. Spieznr Itnr ^ m research 
of all Ma mioroscopu eq[aipmeiit to Pr McDonald 
•tod Profosior BeiMta, of the Umveridty of Penn- 
«Sdvmj|A 


PnoTEonuG the sea-front along the Senppe 
tntion of Oceaiiography, University of California, 
sembly bill 368 has been passed by both houses of tiie 
legislature and signed by Governor Young This bill 
creates a biological reserve along the shore-line of 
the instituiioiif and prevents all fishing and collection 
of marine life to a mean low tide depth of six feet, 
which includes outlying rocky ledges This action was 
taken because of the threatened extinction of many 
kinds of mai'ine animals in those waters 


UNIVERSITY AND EDUCATIONAL 
NOTES 

By the will of the late Eldndge R Johnson, for- 
merly president of the Victor Talking Machine Com- 
pany, the University of Pennsylvania receives $800,- 
000 for the establishment of the ”Eldndge R 
Johnson Foundation for Research in Medical Physics.” 
It IS stipulated that a sum not exceeding $200,000 
may be expended for a building and equipment for 
the foundation Any income from the balance will go 
to farther the ^^study and development of physical 
methods m the investigation of disease and m its core, 
the study of the unportant physical agencies or prop- 
lirties, such as heat, light, electricity, sound, etc, in 
.their varied relations to the life of man, and to cary 
out investigations for the improvement of the instru- 
mental applications of such agencies to medical pur- 
poses.” 

Nature states that the Albert Agricultural College, 
Glasnevm, Dublin, which has been engaged in agn- 
cultural teaching and research amce 1851, has recently 
been reorganised so as to accommodate the enlarged 
Agricultural Faculty of University College, Dublin 
(National Umversity of Ireland), and will henceforth 
be under university control The following appoint- 
ments have been made director and ^professor of 
agriculture, Professor J P Drew, professor of plant 
pathology, Dr P A Murphy, lecture/ m animal nu- 
trition, Mr E. J Sheehy, lecturei^ m agricultural 
chemistry, Mr Geo Stephenson, lecturer m agncul- 
tnral botany and bactenology, Mr^ M J. Goman, 
lecturer in plant breeding, Mr. M Cuffrey , lecturer in 
horticulture, Mr G 0 SheiTard.y 

Db. Hekbt Hartuak, profesi^r of pathology, Uni- 
versity of Texas School of Mmicme, Galveston, has 
been appointed dean of the mmcal school, suoce^ing 
Dr. William Keiller Di* wrtman for many years 
has been a teacher m the follege and since March, 
1926, has been the acting d^ 

J>B. Paul D Pootb, late the Bureau of Standards 
at Washington, has been aippomted to a senior fellow* 
dup in the Mellon Institute and a lectureship m the 
depaotoent of phydea^ of the Umversily of Pitts- 
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Robert T Haneei of tL\e Rockefeller In- 
state of Medical Research, has been appointed pro- 
fessor and acting head of the departiient of soology 
Professor F L Bishop retires as dean of the Schools 
of Engineering and Mines to devote fall tune to the 
department of physics Dr. W E Baldwin, instraetor 
m chemistry, goes to the Johnstown Junior College of 
the nniversity &s assistant professor and director of 
the department of chemistry. 

Dr G L Fobtbr, assistant professor of biochem- 
istry in the University of California Medical School, 
at Berkeley, has resigned to become assomata professor 
of biochemistry in the Medical School of Noi^thwestem 
University 


0.8 per cent of exseme oxide, coie might aefriy eaa* 
elnde that the odor from the ghiss is due to arsine 
wore it not for the fact that arsenic vapor is itsdf 
supposed to have a garho-like odor. 

When arsine is heated in the air it is largely oxi- 
dised to AB3O3, the equation for the mam reaction be- 
ing as follows. 

4A8 + 30| = 2Ab,0,. (1) 

Water vapor which is always present m the air may 
aid in the oxidation according to equation (2), 

2As + 3H,0 = As.0, + 3H, (2) 


R B Grxgn, who has held the position of lecturer Arsenic oxide, AB3O3, has no odor either in the solid 
in anatomy at the College of Medicine, Newcastle-on- or gaseous phase and since hydrogen is odorless it 
l^ne, for the past five years, has been elecW pro- would appear, unless there are other products of the 
fesBor of anatomy in the University of Durham, m oxidation, that gaseous arsenic is responsible for the 
succession to Professor R Howden garho odor which accompanies the heating of arsenic 

Db Wilhelm Thekdelenbubg, who was recently 

called from the professorship of physiology at Tu- « another possible product not of the oxida- 

bingen to the University of Berlin, has been snooeeded reduction of arsenic, namely, arsine 

at Tubingen by Dr Armin Tschennak von Seysenegg, The hydrogen formed according to equation (2) might 
^of the German University at Prague reduce some of the arsenic to arsine as follows 

V , 2A» + 8H,=:2AsH„ (3) 

DISCUSSION AND CORRESPONDESl^CJsl ^ 

ARSINE FROM FUSED GLASS ^ better still, the effect of water vapor on arsenie 

vapor might be considered as a single reaction. 

Re<;entlt while drawing a large tube of borosili- 

cate £^lass to capillary suse a very pronounced garlic- dAs + SHtOsAsiOi'f 2A8H|. w 

like od^r was observed. After a Bomber of failures 

to dupll^eate the conditions it was found that the odor Gere part of the aiaeme acts as an oxidizing agent 
oould noticed only during the proceea of drawing and » reduced to arsine while the remamder is ozi* 


the glass i^nd thns while continuously formog a fresh 
surface. ^ 

The ezpmmental prooedun was as fojilows. The 
center portion of a short length of tubing was fused 
to a thick nWs in an oxygen-natural gue flame. If 
the fused maw was held elose to the nose no odor 
could be deteemd until the glass was stretehed when 
at once the odo^ of garho was noticed. 

The expenmei^t was repeated with a second lead- 
free borosilicate "glass This glass had a somewhat 
higher melting po^nt and the odor eould not be de- 
tected m this easel unless the fused glass, after re- 
moving from the flrae, was allowed to cool until it 
oould be stretched oni^ with diflloulty Several sam- 
ples of so-called softXglasses gave negative results. 

The odor was so stnlnng that it was compared with 
that of amine from an mine generator. Several ob- 
serven agreed that the onom from the fused glasses 
and of the araine were\identieal. Since the two 
glesses giving positive resnts were fonnd on enelywe 
to eontein in one ease OJS mr cent, and u the other 


dl^zed to As,0,. 

The onalogons reaction between water vapor and 
ph^phoruB has been shown to take place* very readily 
at high preaenres and tempereturee thus: 

4P,+imfi=sajpOt+sPB» (S) 

If ireaetion ( 4 ) takes place only to a very slight 
extent when eremiie u heated in air we can readily 
oplain the omilanty of its odor to that of arsine. 
In dry lur reaction ( 4 ) may evmi be ddayed nntil eon- 
taet of the areenio vapor with the moist moeoua mem- 
brane ol the nostnle. 

It k tWtf ore anggeeted, flnt, that the odor irf 
arsenie va|)or ia dne to the preaenee of amine, eaeond, 
that nnder ^e propn conditions amine la formed ia 
tile fhsion Qf g^ass eohteiaiiv amanie eompouads. 

H. M. Eunr 

'Wbeniieahen BasawoB LaaoaaToaT, 

Bm POfammaa, Pa 

1 Ipatier enid Ktk^ev, Bar. W (B), MS ( 2999 ). 
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mDICATIOKS OF THE TRAKSMI8SXOK OF 
AN ACQUIRED CHARACTER IN FLAX 

Ik the groat field of plant and animal growth, 
change of form and type through development and 
adaptation, evolution is always in evidence. No two 
individuals are ever quite identical. Darwin seems 
to have conclusively proved that the thought “once a 
species, always a species” is untenable. Since his 
epoch-making labors, most biologists are quite agreed 
that species, varieties and strains continually show 
changes of type and character, but how do these 
changes come about T 

In all types where open crossing is possible, it is 
easy to understand that an endless number of com- 
binations of form and character may arise through 
various unions of units of form, quality or character 
Thus, through Mendelian studies and methods it is 
easy for the formalists, given to mathematical meth- 
ods, to account for any number of noticeable forms 
and quabties Hence, if followed to the ultimate 
conclusion along such line of reason, species, varieties 
and individuals again become fixed recurring entities 
which can not be changed or modified m actual nature 
except it be through the recombination of certain 
fixed hereditary particles 

Of late, plant and animal breeders and leading 
geneticists have hold that these recombining parts 
or particles are either represented by the chromo- 
somes, or are contained within them as the genes 
The genes, as such, approach philosophical or hypo- 
thetical units of heredity They are assumed to be 
earners or bearers of hereditary characters The 
whole scheme of thought is ontrancingly interesting, 
and appears to work out so well for properly con- 
trasted units of form or character that it can be 
looked upon as an almost certain basis for predicting 
the general type of progeny which may fdlow upon 
the development of any given set of cross-mating 

It IS but fair to say that this line of investigations 
and thought cames very great hope for plant and 
animal improvement, including man himsdf. It is, 
perhaps, the greatest working hypothesis yet given 
to the biologist 

However, the old thought that acquired eharaeters 
may be transmitted and do in fact account for cvolu- 
tiomtry prognss and development, need not be dis- 
eussed as wholly untenable. The Mendeliaii theories 
and formulas do not explain the origin of the genes, 
nor is it proved that these may not be subject to 
chmigeb It » with this thought in mind that I call 
attentioD to the wonderful work done by many work- 
ers in immnnkatioii egoinst disease in animals, and 
to tits yet nicnwpreiiimnced work of procuring disease 


resistant and climate resistant plants In Ahese Imes 
of work there rests evidence of progressive evoh tion 
that can not be accounted for through the hypof Jiesis 
of permanent, never-changing chromosomes or by the 
genes which may be lodged therein. If thesis never 
change in substance or character, then theiire could 
never have been a beginmng, hence no change or 
evolutionary development / 

In my own work of dev^oping numerous strains 
or varieties of wilt-resistant fiax, these poinftB become 
very plain From numerous varieties of bon-resis- 
tant flaxes, 1 have been able through constantly 
submitting the same to ever-increasing degreee of 
disease attack, to bring about a high degme of im- 
munity to Fusanal attack, without any aksociated 
evidence of croas-fertilixation Equally pn^nouneed 
results are indicated as against flax rust. ^ ^ 

When these strains which have accumulated a cer- 
tain degree of resistance to a fungus attack are 
crossed artificially upon non-resistant stramlii^, they 
transmit a definite degree of immunity to the i^esult- 
ing progeny Thus we are now able to develop and 
throw the resistance to Fusanal wilts through crok<3- 
ing info any type or vanety of flax desired through 
artificial crossings of the resistant strains upon the 
non-resistant strains or vaneties Mendeliamsts have 
suggested that such resistance as we have thus pro- 
cured IS but accidentally selected or picked up because 
of “fortuitous field crosses” Houever, flax is a 
closdy fertilized plant and in all our work I have 
not seen sufficient evidence of open crossing to ac- 
count for the rapid accumulation of wilt resistance 
During many years of continuous planting side by 
side, it is possible to grow numerous vaneties and 
selection strains without there appearing m the prod- 
uct any evidences of breaking up of the noticeable 
characters of flowers or of other morphological parts 
because of fortuitous crossing We have grown hun- 
dreds of individuals from individual plants and from 
individual seeds for the distinct purpose of observing 
this feature. It probably does not occur in sufficient 
extent to in any way affect the results in accumulat- 
ing wilt resistance which we have here obtained 
Our results indicate no other conclusion than that 
wilt resistance may be accumulated rather rapidly by 
a non-resistant strain or vanety and that, when it is 
thus acoomulated, it is transmitted from generation 
to generation through seed; and, further, that when 
once obtained to a certain degree, it can be fixed 
through artificial crossing 
This appears to be the final proof of the transmis- 
sion of on accumulative quality Besides, if such a 
qna]M;y of resistance can not be so accumulated in 
nature^ how oan we account for such features as the 





m 

gpAai hfdt ratlier rapid aoduoatum m oomf If 
mudi t qualiltos do not arise m nature by or through 
gfadiu^ aoooinulation m association with constant 
01088114^1 how then did the first gene or unit of ohar^ 
aeter How did the first plant become re- 

smtant rar any eharaderf 

I wntel simply to suggest that it is Ml for plant 
physiologists, ecologists and plant breeders to hold 
the open aiind over against the thought of “Once a 
gene, alwt ys a gene” 

Hekbt L Bcaa^rr 

Noam llAxoTA AoBicvLTcmAL CoLnaoB 

MBCHAMISM OF BUFFER ACTION IN SOILS 

1 

WhUiK working on ^^The B61e of Pectin in Jelly 
Formation” it was found that the buffer action of the 
peetm sohiiions was due entirely to the impurities in 
tile solutJ^ and not to tiie colloidal properties of the 
pectin. / 

It previoasly had been assumed, while outbning the 
method for the attack of the problem involving a fun- 
damcntal study of the mechanism of buffer action in 
soils, that the buffer action exhibited by certain types 
of soils was, for the most part, due to the colloidal 
eontent of the soils This assumption was based on 
the fact that soils high in colloidal matter showed eon- 
siderable buffer action while soils low in colloidal 
matter showed scarcely any buffer action 

In view of the results obtained with pectin solutions 
the plan of attacking the soils problem was changed 
so that now an attempt is being made to attribute the 
buffer action exhibited by the several soils to the im- 
purities held by the oc^oidal fraction, perhaps by 
electrostatic attraction, double decomposition or 
neutralization of alkali with an amd or vtee versa 

Some prehminaiy work has been done, using u 
Portsmouth loom, high in organic material ^ The col- 
loidal fraction was separated and eleetro-dialyzed 
thus rmnovmg the greater part of the iron, aluminum, 
manganese, calcium, magnesium, sodium, potassium 
and other elements, as well as anlphates, phosphates 
and other acid radicles As tiie rieotro-dialysis pro- 
gressed samples were frequently withdrawn and their 
buffer action determined It was found, during this 
preliminary work with this particular type of soil, 
tiiat as the impurities were progressively removed 
from the colloidal organic fraction of the soil, the 
bnffer action steadily decreased until, the impurities 
becoming negligible, the sample exhibited scarcely any 
buffer action. 

As a result of this preliminary investigation the 
work IS being continued, using various soil types with 
tiie hope of obtammg data sufficient to substantiate 
the cltum that buffer actum peculiar to soil types 
laden with colloidal material is not due directly to the 
cidloidal properties of the soil but rather to tbs salts, 


nmtaUio or acid radiolas that are held hy the doBoiM 
fhietion. 

Pkilip B. Uran^ 
Gurali) M. OiUfioAir 

l>BLAWAaE AefUCrULTUBAL 
ExPBRiuEirr Station, 

Newark, Delaware 

SCIENTIFIC APPARATUS AND 
LA90RATORY METHODS 

A METHOD FOR OBTAINING INFECTIVE 
NEMATODE LARVAE PROM 
CULTURES! 

Creeping eruption, a human akin disease frequently 
encountered during the summer m some of the South- 
ern areas of the United States, was shown by Kirby- 
Smith, Dove, and White” to be caused by third-stage 
nematode larvae. Later White and Dove” demon- 
strated that dogs and eats are oonoemed in the cattaa- 
tion of the disease 

Kuril onltunng has been necessary in the search 
for the adult worm of the causal parasite and m other 
studies in which infective larvae have been used. The 
useful Baermann apparatus was first employed to 
recover the infective larvae from the cultures Later 
a atiU simpler method was devised which reduced very 
materially the tune required. This latter method has 
been employed for a year and a half and has proved 
to be entirely adequate for the problem. An outline 
of it IS given in the present article 

The method makes use of the fact, often observedi 
that the larvae of a number of parasitic nematodes 
as tiiey approach the third larval stage and the cMe 
of the free-linng penod tend to migrate from the 
medium in which they arc growing The apparatus 
traps many of the migrating worms. 

Convenient and sufficient equipment consists of 
crystallizing dishes 126 to ISO mm. in diameter, watrii- 
glaases dightly larger than these dimeUnons respec- 
tively, Petn dishes 100 to 126 mm., test-tubes 20 by 
160 mm , filter papers 9 to 12 cm., a spatula with a 
4-ineh blade, a test-tube radr, a three-quart boiler 
with cover, animal eharooal, and stenle water. Bx^bf 
steaming in the covered vesi^ suffices for all steriliza- 
tioii that IS needed. 

The charcoal and the feoea are properly mixed con- 
veniently in one of the larger watch-glasses and tcans- 
fexred to the half of a Petri dirii, with a moisteDed 

1 Bead before the Wasbingtdn Briminthological SoeW^^ 
April Ifi, 1927 

s Kirby-Smitii, J« L , Dpve, W. Rf, isri White, G. 
<*Urcepi^ Eruption,’* Arch. Pemat. osd xUi, 

Fbb-, 1926, 187-173. 

sWhltc^ G. F, and Dove, W. R., and Csts Oan* 

oqcaed in the Causaiioa of OieepiBf Rrapfeimu*^* Offisb^ 
Becofd, U. B Dept Agr, Oct 27, 1920, F. 
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inter peiwr ecmriiig tte bottom. Stonk weter is 
pcnmd into a oryitalliBiiig dudi gnfteient to cover the 
bottom and into it is placed tbe half Petn dub con- 
tamix^ the oulture A watch-glass u need as a cover. 
The apparatus (fig, 1) after labeling ts placed for 



Fia 1 Apparatus used for culturing nematode larvae 
Ot Crystalluing dish , b, Petn dish with charcoal feces 
mixture, e, watch glass corer Water surrounds the 
Petri dish equal to about one half its depth 

incubation of the culture preferably where a high 
humidity can be maintained. 

Many of the larvae on approaching the third larval 
stage migrate from the culture and are trapped m 
the water surrounding the Petri didi In collecting 
them the watch-glass cover is removed and the half 
Petn dish with the charcoal culture is lifted out, 
preferably with forceps, and placed into it The 
water eontainmg the larvae is poured from the crys- 
tallmng dish into a test-tube which is then stood 
perpendicularly m the rack The worms soon gravi- 
tate to the bottom of the tube, after which the water 
above may be pipetted off, leaving the larvae con- 
centrated. The apparatus with the diarcoal mixture 
may then be reassembled and stenlued by steaming. 

A number of modifleations of the apparatus and 
the method may be made to meet the wori^er’s special 
needs When there is but a small amount of culture 
it is well to use the half Petn dish with the bottom 
A Syracuse watch-glass or the top of a Coplin 
jax serves well in plaee of Ihe Petn dirih. Boom 
temperature, especially in mtxnmer, may be substituted 
for the more eonstsat one of an incubator. 

A modified form of the apparatus has been used to 
i^uee somewhat the amount of fungous growtii in 
the culture when this seemed desiraUa An aiunu- 
num pm of the dtaroetor of the exystaULdng/ didi, 
with the k^ed side perforeiedi is jfiaeed Unoeath 
the wotohit^ksB cover and guppoiied by the of 
the dish. Into the pm is pou^ a few eubte eenU- 
of an aquemm sohition of fbnaaUn. A Ifi per 
cent KdntioB bae IM mbpleyed aneeessftlHyylbdt the 
optknnp stMiugth <du»dd be detortaixied by 'each 
to asst hk oim 


As mmy as 8 apemes of nematodes, representing 4 
genera, have been oultnied md isolated suooesafuUy 
by this method, m ample number of larvae of each 
speeia being obtained. In no ease, however, have 
all the larvae in the culture been recovered Addi- 
tional ones may be had by transfemng the charcoal 
culture to the Baermann apparatus 
While using the method one soon learns of its 
limitations and its advmtages The larvae are re- 
covered from the cu/Uuros in relatively clem water 
Only infective form's are obtained A considerable 
leeway is permitted as to the tune larvae may be 
collected from thd apparatus. The first larvae 
trapped may be poured off, more water added, md 
the apparatus reassembled for later migrations In 
field work in connection with studies on creeping 
eruption Dove md 'the wntor have found this method 
for obtaining infeSbve larvae vw y convenient and 
eiBeient. 

In making studies on the migration of nematode 
larvae, Looss* trapped them in water but apparently 
did not employ the observation in deviamg a routine 
method for obtaining larvae from cultures 
Among those who have taken advmtage of the 
xmgratmg tendei^cy of larvae in devismg methods 
suitable for their studies is Darling,^ who used Syra- 
cuse watch-glasses m the center of which he placed 3 
to 5 cc of stool and added atonle water until the 
feces were surrounded with fluid The worms for 
study were taken from this margin of water. FilQe- 
bom® also made use of this habit, employing agar 
plates. The charcoal-feces mixture was placed on 
this medium m the center of the Petri dish The 
infective larvae migrating from the culture over the 
agar cause their trails to be inoculated with bacteria. 
By the growth of these the courses taken by the 
worms are readily observed Smdground,^ com- 
menting ^n different culture methods, points out 
that the one employing the Baermann apparatus has 
served the sirnds of oertain of his problems bettor 
toan others whl^h he has used 

G P WBim 
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« loess, Au, ^'Tbe Anatomy and lafe-Histoiy of 
Agohytortoekl duodentUe Dub.'’ Bcedf. of Egypt Goot 
Eck of Mod.\ Cairo, 1911, IF. 

s Darling, *s T., ^^StroAgyloides Infections in Man and 
Animals in Isthmian Canal Zone," Jr Swp, Jftfd, 
Jtdgr^Jfill, >iv, pp. 1-84 

P., "Nachwsls von Ankylostomum durch 
PSattankot^tur." Vorl. Mitteilg. Arab /. doMPs and 
TfopooJiygf^ 1921, pp, 121-123. 

vaasdgtofimdr J- H., "Biological Studies on the life- 
Ojyide in tba Goam SinmgyMdea Grassi, 1879," Awer. 
Jr. a/ Mto'i IMQ, vi, 387-388. 
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SPSaAL ARTICLES 

TKAN8MI8S10N OF POTATO WITCHES* 
BROOM TO TOmAtOES AND 
POTATOES 

{PreUmmary Report) 

\ ^ 

A T&AKaiCIBSlOK TBOU POTATOSS 90 lOSlATOSa 


to tbe itrrt flgrmptoms of witdmi’ tawm in tib« 
toes from whuA the dimae wae tnuunatted, tidi 
difleaae is tmtstiToly oalled tomato witehes* broom. 
This is probabiy the first report of the trsomniashm 
of the Tims of potato vntehes' broom to a difEetmit 
host. 

B Tbanshisbiok to Various Potato VAmBnas 


Ik the greenhouse of the Montana Agncultural 
Experiment Station at Boseman, Montana, stems of 
18 Earliana tonato plants 20 to 75 em. tall were 
anarch-grafted on to the stems of 16 potato plants 
which showed severe symptoms of witches’ broom. 
Tbe potatoes were grown from seed pieces inoculated 
with tuber plugs from potato tubers infected with 
witches’ broom These potato plants were selected 
because they developed large stems before the watches’ 
broom appeared Seven of these 18 grafted tomato 
plants showed definite symptoms oii|^ peculiar dmuftipft 
within 53 days after grafting 'fro of the other 
grafted tomato plants exhibited the disease symptoms 
within 73 days after grafting. The. top of one plant 
became chlorotic withm 13 days, and another withm 
30 days after grafting. Of the nine grafts which 
transmitted the disease, five were known to be true 
grafts^ and graft unions probably occurred also in 
the o^ers The witches’ broom potato plants which 
transmitted the disease to the tomatoes were of the 
following vanetieB. Bliss Tnumph, Russet Burbank, 
Perfect Peachhiow, Blue Victor as^d Rural New 
Yorker 

The other nine grafted tomato plants of the above 
senes, and 15 ungrafted tomato plants of the same 
age and variety showed no symptoms of the disease. 
Two of the checks were m the same pots with toma- 
toes which developed the disease 

The symptoms of the disease tranAmitted from 
witches’ broom potato plants to tomato plants were: 


Potato witches’ broom was shown by Young and 
Morris^ to be transmissible from diseased to healthy 
potatoes. Tim primary and secondary symptoms dt 
the disease were well descnhed by Hungerford and 
Dana.* 

Seed pieces of rogued stocks of several vaneties dt 
poUttoes were inociUated witih witches’ broom by in- 
serting cork borer plugs from wit<fiies’ broom tubers 
into holes made in the seed pieces. Tkrty-four of 
the resulting plants developed the first symptoms of 
witches’ broom within 35 to 114 days after inocula- 
tion These tuber plugs formed graft unions with 
the seed pieces in many eases 

The following data include the oases of ttaimims- 
sion previously reported and summanso the data 
secured: Of the 136 seed pieces plugged with witches^ 
broom scions, 45 produced plants with typical symp- 
toms of witches^ broom. The progeny of two other 
plants showed severe symptoms of witches’ broom 
although the parents exhibited no symptoms of dis- 
ease. From tuber smons of Bbss Triumph and Jersey 
Peachhiow potatoes, witches’ broom was transmitted 
to Bliss Tnumph, Russet Burbank, Perfect Peach- 
blow, Idaho Rural, Green Mountain, Irish Cobbler^ 
Blue Victor, Six Weeks, Mills’ Prize, Colorado Pesjil 
and Rural New Yorker potato plants 

Similar tuber plug inoculations failed to transmit 
the disease to Norwegian Yam, Early Michigan, Eady 
Bose, Producer and Up-to-date potato plants. Rus- 
set Burbank and Rural New Yorker plants 


The new leaflets had very proimnent, yeUow-ehlorotic 
margins, they were extremely dwarfed and often 
rugose. In a small percentage of the heaflets, the 
lower sides of tbe veins were purple, hj^y of the 
new leaflets had very narrow leaf bladeV None of 
the leaflets was upward rolled In manV cases the 
riutchises of the leaves were prominent]34 downward 
curled The new tops of tbe affected Jiants were 
very chlorotic They bloomed profusel^ and pro- 
duced many small tomatoes, the buds «d flowers 
developed normally. i 

Western yellow tomato blight and linear ud rugose 
tomato mosaaos have some of the symptoms described 
above Since the disease considered here does not 
have enough of ike diagnostic symptoms of any of 
these three tomato viroses for classiflcation in one 


of them, and because the symptoms ate vety tunilas^^TMail^ 1884. 


with witches’ broom did not exhibit maxginal chlorosis 
of the leaflets* The other nine varieties affected with 
this disease showed prenninent maigmal eUoroAs, at 
least in the early sti^ of the disease 
Forty-five normal seed pieces of Bliss Tnomjfli 
potatoes, plugged with scions from healthy tubers of 
this Variety, were planted in tbe greenhouse where 
they grew for 84 days. None of them developed any 
sympipms of viroses (vuus dieeasoi). Besides these, 
four ^lisi Tnumph seed pxeoen were plugged uSk 
scions fyom Irish OobUer and Netted Gem paibm, 

I Young, P. A., sad H. E. Moiris. ^^Potato WUduw’ 
Broom is a Tnutsmisilble IKeease,” U. B. B. A. P}8iit 
Djaeasti Beporter 10 (8) : 88-88, IWB, 
sfi^rfdrd, a W., sad B. 7. Defia. 

Broom of Potatoss in tbs Nottimsytk*' 3A* 
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•ad tiuM Netted Gem sad two Ituh CobMer need 
piieee wen plugged with wione from bealdiy Bhm 
Tnumph tubers None of them seed pieces plugged 
with scions from healthy tubers developed plants with 
disease symptoms. About 4,000 potato plants nmn- 
oeulated with witches’ broom were closely observed 
while they develoi>ed to matunty Only one of them 
diweloped witches’ broom symptoms, and it very 
pcobably represented late infeetion of the parent 
plknt in the field. Hundreds of tubers produced by 
potato plants affected with witehes’ broom were grown 
in the field and the greenhouse; only one of the result- 
ing plants failed to develop witches’ broom symptoms. 

Mealy bugs (Coccidae) were eolonized on potato 
viiws severely affected with witdies’ broom, and then 
transferred to four healthy Bliss Tnumph potato 
plants and two healthy Eorliana tomato plants; no 
evidence of disease transmission was seen Aphids 
tdien from potato vines with severe witehes’ broom 
were allowed to feed on the sprouts of two Insh 
Cobbler potatoes Neither the residting plants nor 
their progeny produeed vines with witehes’ broom 
symptoms Seven other attempts to transmit witches’ 
broom by moons of aphids all failed. In the field in 
1925 and 1926, normal Bliss Tnumph potato plants 
grew beside potato plants severely affected with 
witches’ broom Smee aphids were abundant on both 
the normal and the diseased potato plants late in the 
season, tubers from eight of the normal jdonts were 
planted m the greenhouse at different tunes. All the 
plants grown from these tubers remained healthy, 
showing that aphids had not earned the disease to 
their parents from the adjacent vines whieh had 
witches’ broom. 

By leaf mutilatiODS 82 Bhu Tnumph, Netted Gem 
and Insh Cobbler potato plants 12 to 80 cm. tall 
were inoculated with witdhes’ broom The inocula- 
tions were repeated on many of the plants two or 
three tunes, at intervals of a few days These ex- 
periments were performed in the gremhonse dunng 
two winters None of the inoculated plants developed 
witches’ broom symptoms Eighteen normal potato 
Jdants were grown in pots with plants severely 
affected with witches* broom, but uone of the normal 
plants heeame dusaasd. Tte method of field dis- 
sem i n a tio n of witehe# broom is not yet determined. 

Most of the witehes’ broom plants seen m many 
fislds have shown severe aymptoma so that the dis- 
sMe was reeogaiaable soon after the sproute ap> 
psseed. Tnbera infeeted with witahee’ broom produce 
ttoay ohlozotie, qnotiia. There now appeers 

to he no oonstant dIflSsnaee between Ihe upright and 
piMteata fiotnh of witdnM' broom in the Mi. In 
<»« ittw of m of SSm Triumph potatoes, 06 of 
the hiOa wm Nveieij afloetod with witobee’ broom. 


805 

Tfaa osed piecse weighed abont 00 g apiaee and were 
quartan of tabm The huge am of the seed tabeta 
indieated that they very probably eaaw from parent 
vinea mfeeted late m the eeason. Plante infwitiKl 
early in <he eeaaon rarely produee tubers of matkat* 
able sue. 

In the greenhouse the deffdopnmt of a potato 
plant aneeentnUy inoculated with witehes’ broom by 
tuber grafting is as follows The phmged seed piaae 
produces a plant wbieb remains normal in growth 
and appsaraaoe tor 31 to 114 days If the mosaM 
virus be present in either the stock or the soon, ita 
eymptoms appear witiun the first monGi or two and 
praeede the witehes’ broom symptoms The presenoe 
of mild or ennkle mosaie does not interfere with the 
development of witches’ broom. The first symptom 
of witehes’ broom consists of an mereasiiigly promir 
nent ehlorosis of the new leaflets on one or more 
stems In most varieties of potatoes the msigins 
of toe new leaflets are dilorotie yellow Bed or 
purple eolors often oecnr in the new leaflets, partien- 
larly under field eondihons The top of the plant 
then dongates with abnormal r^^udity, and pndnoea 
a Item wiueh is eylindncal with enlarged nodes; it is 
ehlorotio and often purified. 

Many chlorotic, qnndly axillary branehea develop 
all along toe stem and bear typical witdies’ broom 
leaves The abnormally numerous axillsxy braatoes, 
sometiines borne by plants with severe spindle tuber, 
axe toidc, green, and not epindly, so they are unlike 
those borne on witches’ broom plants Filamentoim 
aenal stems are valuable m diagnosis wbmi they 
oeeur; toey are often numerous tonsil aumbara of 
these peeoliar stems oeeur in the field 

Spindly sprouts appear as aenal or subteiraaean 
stem brantoes at the base of toe plant and grow 
very slowly, representing witches’ broom in severe 
form The tubers already formed often sprout and 
add to toe number of qfindly basal sprouts. Vigor- 
ous plants may have 200 or more vary deader sterns^ 
and a large number of vory amaQ tubers. In most 
oases toe top of toe plant eontmnes to grow rather 
raj^y for toe next few aeoatos and may reach a 
height of 1 m Such plants frequently bloom earlier 
and more ptofuaely than normal plants. The old 
leaflets produeed while toe plant was nonual doudy 
dia and are replaeed by the dwarfed, dilwotie leavea 
produeed by toe spindly tope and branehea The 
dwaxfed, new brandiea often bear only minute, ample 
leovea. EUamentous aerial items and aenal tubaes 
eommonly oeeur on all parts of the etema. Elowen 
wore borne on the aenal tubers of a few plants, but 
this Js an unaommon symptom. 

niialljr, (he tall mcdn ateme die oompMnig toe 
tflBSfiomM&Mt of (ha nntmal potato i^ant hdo a 
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TpSmt Beverdy affeeted with witohei^ broom Thtu^ 
the pnmary and aeoondary aymptoms of witohea* 
broom intexgrade All that romaina u the group of 
apindly basal i^routs only 5 to 30 om. taU w^di| 
with proper eare, remain ahve for several months 
longer. If kept for eight or more monthSi the old 
stems successively die and are replaced 6y new sprouts 
and their branches which contmue to arise from tiie 
tubers in or near the surface of the soil. 

This article is published by the approval of the 
director of the Agneoltural Experiment Station The 
author wishes to thank Professor H E Moms and 
others for valuable cnticiains. 

P. A Yoojffo 

Montana Aoeicultcaaii 
Expebiuxnt Station^ 
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STUDIES ON THE GOLGI APPARATUS OF 
THE MAMMARY GLAND 

Thr present study is a corroboration and extension 
of the work of Da Fano on the Golgi apparatus in 
ddterent physiological conditions of the mammary 
glands. The pnmary objective of this work was to 
find if any evidence could be obtained as to tbe sup- 
posed transformation of the Golgi apparatus into a 
granular material that would be extruded from the 
cells together with the products of their activity 

It was found by using Da Fano’s oobalt-nlver- 
nitrate method that the epithelial cells of the mam- 
mary glands of rats during the later stages of 
pregnancy and full activity show a great hypertrophy 
of the apparatus together with a transformation into 
a rehenlar and granular-like structure. During lac- 
tation a part of the apparatus migrates from near 
the nnoleus and spreads thronghont the cytoplasm 
of the cell, concentrating at its sides in the Airection 
of ^e lumen 

By use of Bronha's modified Flemming fixative it 
was found that the Golgi bodies could be demonstrated 
with ease in the lumen of th^ actively secreting gland 
— a condition unknown to Da Fano. The technique 
used to demonstrate the Golgi bodies in the lumen is 
as follows 

(1) Pieces of mamiDSTy glands of the white rot were 
fixed for two days in the modified Flemming fixative, 
which consists of. 

Sol A Saturated sol of Corrosive sub* 

limate « . 600 gr. 

Glacial acetic acid 40 gr. 

SoL B Osmic amd - 1 gr 

Ohromie acid 1 gr. 

Distilled water 100 gr. 

To four parts of solution A add one part of solu- 
thm B. 


(2) The tissue is then washed in water from one half 
to one hour 

(3) Dehydrate, clear in xylol and embed in paraffin 

(4) SecUon from 3 to 5 ndorons and fix sections on 
slides by the albumen method 

(5) Transfer sections through xylol and dsereasiiig 
strengths of alcohols into distilled water 

(6) Sections are then placed in 0 2 per cent solution 
of gold chloride plus 1 drop of acetic acid to every SO 
ce of solution 

(7) Wash slides m distilled water and place in 6 per 
cent solution of sodium hjrposulphite for two minutes 
and wash over again in distilled water 

(8) Dehydrate and clear in xylol 

(9) Mount in balsam 

Sbdes prepared by the above described teehxuqtts 
shows the Golgi apparatus in the lumen in the fom 
of small round bodies These bodies are apparently 
located m the presumably cytoplasmic layer sur- 
rounding the fat droplet which is derived from the 
cytoplasm of the secreting epithelinm When the fat 
IS dissolved the Golgi apparatus remaws as granular- 
like bodies marking the outer limiting membrane of 
the droplet. Large numbers of these figures may 
appear in one lumen which, before the fat is dis- 
solved, presents a deeply stained mass varying from 
approximately 2 to 15 microns m diameter In 
some cells which were fixed just before extrnsion of 
the fat droplet the Golgi bodies may be seen in the 
bulging limiting membrane of the cell describing a 
convex arc into tbe lumen of the gland 

It IS also possible to demonstrate the Golgi appara- 
tus in both the cell, and m the lumen of tbe activity 
secreting gland by use of Lundford’s modified osnue 
aeid method, although it is much more difficult to 
dissolve tbe fat from within the droplet aftm? soeli 
long osnuo acid impregnation However, the Golgi 
bodies may be seen quite deariy in the peripheral 
layer surnmnding the fat droplet before it is ex- 
truded from the cell and also in tbe lumen of the 
active seoretmg gland. 

It would seem from this evidence that the Golgi 
bodies play a part in the phenomena of seoreticnL 
However, the exact part they play in this prooeat m 
yet imperfectly known T^ they an refonned 
within the cell after extrusion with tbe oeeretor^f 
products from a fragmentation of the remaining 
apparatus would seem the most plausible explana* 
tion from the evidence at hand. These ohsemtioits 
would likewise suggest that the Golgi apperatus k * 
definite struotun capable of a asorphobgieid exr 
istence without its cellular environment. 

These etadtes are beug oontiiitied. 

H. W. Bnsffifi 

ZOetOOlCAl. LAIK^UlTOaT, ' 

UmraMNwr WiaaOKonr 
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CHEMISTRY IN RELATION TO BIOL* 
OGY AND MEDICINE WITH ESPE- 
CIAL REFERENCE TO INSULIN 
AND OTHER HORMONES^ 

Youb speaker to-day is one who is pnznarily a 
worker in the field of experunental medicine, a chem- 
ist, if at ail, only in so far as an imperfect mastery 
of your science became necessary for the solution of 
physiolugieal and pharmacological problems that 
could not be undertaken or even formulated if their 
ehemieal aspects were to be ignored Under the cir- 
cuntstanoes 1 can but feel a sense of deep unaorthi- 
ness in venturing to address an audience in which 
are gatiiered so many distinguished representatives 
of your noble soienee. I am highly appreciative of 
the signal honor oonferred upon me by the board of 
award of the Chicago Section of the American Chem- 
ical Society m the bestowal of the Willard Gibbs 
Medal and 1 beg the members of the board to believe 
that I am duly grateful to them 

There exists in our day an essential unity of out- 
look and interest among the majonty of professiOBal 
chemists, biologists and medical men in respect to 
the physical and chemical aspects of life This unity 
of interest and unanimity of opinion in respect to the 
applicability of the laws of physics and chemistry 
to the elucidation of vital processes have their origin 
far in the past and date from a time long before 
chemistry had attained to its present dignity as ata 
independent smenee It is not my purpose to at- 
tempt to record even briefly the history of chemistry 
or that of medieme, subjects that have been so wdl 
treated by many learned men of boUi professions, 
but I would ask your forbearance toward an imper- 
fect sketch of the points of contact between your 
professional ancestors and mine. I leave out of con- 
,8ideration here any referenoo to such contacts m the 
ancient or later alchemical penods, or to Arabian 
smenee in Western Europe, further than to remade 
that alchemy, which at its best combined far-reaching 
metapUysieal speculations with a crude experimental 
chemistry, had, as one of its several aims, not alone 
the transmutation of the baser metals into gold, thus 
abolishing that ^'^great disease, poverty,’* but also 

1 Tbs Willard Gibbs leeturs delivered before iha Bev- 
enth Midwest Xaterseetimial Meeting on the oooaston of the 
award of the WUlard Qihbs Gold Medal hy the CMeago 
Ssetioii of the Amertoan Caiemioal Society, May 27, 1927. 
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the enre of fledily ills and the gift of "perfect health 
and lengtii of daya’’ Certainly the march throagh- 
ottt the long alchemical penod for the "eluar ofvn* 
mortal health" supports the claim for this medical 
aspect of alchemy^ even vnthout proofs on the literary 
side 

To-day the modem alchemists among^you have, m 
a most remarkable manner and in a most concrete 
way, actually realised the age-long dream of your 
predecessors. Paneth well describes the chemical and 
the medical actions of the modem philosophers^ stone, 
radium, in the following words 

Thus we see that in a certain sense radium possesses 
the Arst and principal property ascribed to the phlloso 
phers' atone it has the power of transmuting elements, 
although not of producing gold And, oddly enough, even 
in respect to the second property which was ascribed to 
the philosophers * stone radium seems to have gotten soma 
thing from its fabulous predecessor it is a very valuable 
aid m the treatment of some severe diseases, although not 
a pwfect remedy for every illness. So that to a certain 
degree the radium rays really produce the two very dif 
fereut effects of the philosophers’ stone, transmutation 
and healing 

Even in the later alchemical penod the older pro- 
fessions of medicine and pharmacy furnished oppor- 
tunity, though often gxUdgingly given, for the devel- 
opment of chemistry, and they may justly bo said 
tb have been the parents of modem chemistry 
Throughout this period, as in ancient times, there 
existed a laxge number of industnes, such as the 
meftalluigical industnes, enamel- and glass-makmg, 
pamtmg, brewing and wine-making, to give only a 
few examples But the practice of these ancient arts 
could not lead to the development of a 'chemical 
science as long as the true character of organic prin- 
ciples of the elements and their compounds remained 
uuknovm Especially close was the connection be- 
tween chemistry and medicine in the days of the 
latro- or physician-chemists of the sixteenth and 
seventeenth centuries In the fii*st half of the six- 
teenth century, at a time when the crude chemistry 
of that day was still entangled with the traditions and 
even downright impostures of alchemy, there appeared • 
an extraordinary man, Paracelsus (1493-1541), "Uie 
very incarnation of the spirit of revolt" (Oslm*), who 
must indeed be regarded as one of our ancestors in 
both branches of learning Remember that in hzs day 
medicine was already a long established and powerful 
profession and this bold innovator in chemical physi- 
ology, pathology and pharmacology, who heaped scorn 
on Oalen and Avseenna, very naturally aroused the 
hostility of many of the leading physieians of the 
day. 


He 18 the most notable figure amimg the eariier 
phymoian-ebezmsts and, in the words of the historian 
E v Meyer, to him belongs incontestably the credit 
of fusing ehemiatiy and medicine in the first half of 
the sixteenth century, of forcing both into new paths 
and of freemg chemistxy from the shackles of al- 
chemy. Up to our tune some of his wntuigs have 
appeared m no less than five hundred editions HDs 
declared it the true purpose of chemistry not to 
be the making of gold but the preparation of medi- 
cines "Alchemy is neither to make gold nor silver: 
its use IS to make the supreme sciences and to direct 
them agauist disease ’* This too narrow a conception 
of the science was soon to be broadened out by UbiB 
latro-ehenusts of the century and more, following hia 
death He stated clearly that the processes of the 
ammal organism are chemical in their nature and 
that health is a function of, or dependent on, the 
eomposition of the juices and tissues of the body. 
Even m regard to the rdle played by air in respira- 
tion, 1 find Robert Boyle, more than a century later, 
mting him m support of his own views, os saying 
"that as the stomach concicts meat and makes part 
of it useful to the body, rejecting the other part, so 
the lungs consume part of the air and proscribe the 
rest" Medical histonans have occupied themselves 
more with an analysis of the medical achievements 
of Paracelsus, the Luther of medicine (Osier), than 
with his chemical discoveneb, and his significance is 
perhaps greater for medicine than for chemistry. He 
IS certamly of great importance m the history of 
chemical therapeutics and pharmacology Sudhoff 
says of his work m these fields 

He was the first one to show how to separate the active 
principles from drugs and to use them in tinctures and 
extracts He made important discovenes in chemistry t 
sine, the various compounds of mercury, calomel, fiowera 
of sulphur, among others, and be was a strong advocate 
of the use of preparations of iron and antimony In 
practical pharmacy he has perhaps had a greater reputa- 
tion for the introduction of the tincture of opium— 
^^labdanum” or laudunum— with which he ejected mar- 
velous cures and the use of which he had probably learned 
in the East (Oaler) 

Naturally, I can not pause to give more than a 
very incomplete sketch of this innovator whom I here 
mention because of his constant uunstenoe that physio- 
logzea) processes ore chemical processes and l^t 
drugs by their chemioal pToperties eon bnng about 
favorable chemioal alterations in a diseased body 

It has for many years been a custom with me to 
oharactense the vital importance of certain dsfan^ 
ttve substances and the products of internal leeMtion 
present in our bodies in tiia iq^horiam: We an vrattE- 
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ing dnig fltofoft. On madiag Sndhoff’s repnnt of the 
Labffnntkui m^d^rum erranHum of Paraedsue 
{1598), a little meaty elaasus, I wag delighted to find 
that four eentunea ago onr author had already elabo- 
rated tfau idea at length 

Also in human beings there is a natural apotheeaiy in 
whieh are found all things as in the world (the macro 
eosm), good and bad, simples and oompoaites, however 
they be named. As the outer world, the macrocosm, 
contains visible pharmacies and visible physicians, so in 
the microcosm, that is to say, in tlie human being, there 
IS present an invisible pharmacy and an invisible physi 
clan who produces, prescribes, dispenses and administers 
suitable remedies as occasion demands Let it be 

known to all men then that had not God created and 
placed in the bodies of men natural remedies and a nat 
ural physician, then, notwithstanding all the efforts of 
our physicians, not a single creature of earth would re 
mam alive 

In this quite modeni fashion Paracelsus here re- 
states the endnnng canon of Hippocrates — No^oiv 
Queries <arpo^--better known to us in its later para- 
phrased form as ins medKUtnx naturae Professor 
Max Nenburger, the learned professor of the history 
of medicine at Vienna, truly remarks that the problem 
of nature's healing power is probably the most 
weighty of all that have engaged the thoughts of 
physicians dunng thousands of years 

The latro-chemists were the phymological chemists 
of their day They possessed the highest soientide 
and humanistic culture of the time and historians of 
science agree in the opinion that chemistry profited 
greatly by passing into their hands The study of 
their attempts to elucidate the phenomena of life and 
the chemical alterations associated with disease is a 
fascinating one The physiologists, biochemists and 
pharmacologists of our day have at their disposal a 
great wealth of discovery in the more exact sciences— 
the gifts of the intervening centnnee, but even with 
all this assiatance modem latro-chenusts still find 
themselves trying, though confidently, to hack their 
way out of the jungle so boldly and gaily entered by 
their predecessors nearly three hundred years ago 

Naturally you will call to mind also, as every one 
most, the latro-physicists of this period It is 
thought that the physiological speculations of Des- 
cartes, as given in his treatise De Homme, had a 
influence in turning men's mmds to the possi- 
bility of basing physiology on physios and chemistry, 
but there is little dopbt that the teachings and dis- 
coveries of Harvey had the greater influence on the 
dev^flopfment of iatro^hysies This phase of science, 
however, bee outside our {oesent diemssion. 


I must content myself witli recalling to your mmda 
a tew of the names of the latro-cbemists of this penod 
— ^van Helmont and Syivius, of whom Michael Foster, 
with a first-hand knowledge of their writings and 
those of their pupils, has given such an enlightened 
and sympathetic account in his Lano Lectures on the 
History of Physiology m the sixteenth and seventemith 
centuries — Tachenius, Willis, Mayow, Ldmeiy, Hooke, 
Poyer, Brunner and many others of this tune might 
be named who forwarded both ebenuatry and medi- 
ome ui the latter half of the sixteenth and well on 
into the seventeenth century 

One great man, Robert Boyle, nobleman of wealth,, 
stands out prominently m the seventeenth century,, 
one whose name is revered ahke by phyaxeists, chem- 
ists and medical investigators This greatest chemist 
of his day, though not trained as a medical man, 
nevertheless, says one of his biographers, Thomas 
Birch, ^Vent very accurately through all the parts of 
Physio*' A study of his wntings furnishes ample 
evidence of his acquamtanee with medicine and the 
medical theories of hia day This great man even 
occupied himself with therapeutical questions and 
published '^eoUections of choice and safe remedies, 
for the most part simple and easily prepared, very 
useful in families and fitted for the service of coun- 
try people” The historian Neuburger in his schol- 
arly treatise entitled *^Die Lehre von der Heilkraft 
der Natur im Wandel der Zeiten” devotes several 
pages to Boyle’s views m regard to the respective 
r6ies of '^nature” and the physician restoring 
the distempered body to its pristine state of health,” 
and states that Boyle’s opinions on these matters were 
not without value and precipitated many controversieB. 

Boyle was particularly fascinated by that funda- 
mental problem — the nature of the respiratory process 
-—of which he says that “it is a subject of that difli- 
oulty to be explained and yet of that importance to 
human life that 1 shall not regret the trouble my ex- 
periments have caused me if they are found in any 
degree serviceable to the purpose for which they were 
designed ” 1 have been surprised to learn, m my 
study of his wntings, with what ardor Boyle pursued 
the effects of dimuushed air pressure, with his im- 
proved Guenoke ”pneumatio machine,” on a great 
vanety of animals. Bees, flies, butterflies, eaterpil- 
biurs, humming birds, sparrows, larks, mice, fishes, eels, 
unborn puppies, all served as objects of expenment 
m the study of this great problem which was to 
occupy the attention of his successors down to our 
day. At a tune when, in spite of some earlier 
prooohes to the truth, it was still generally held that 
the sole purpose of breathing is to eool the blood, 
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Soyle*s ezpenments forced upon bun the convietion 
•expressed as follows. 

Without denying that the inspired and expired air may 
~b9 sometimes very useful by condensing and cooling the 
lilood that passes through the lungs, I hold that the 
depuration of the blood in that passage is not only one 
of the ordinary, but one of the principal uses of that 
passage But 1 am also apt to suspect that the air doth 
something else in respiration which hath not yet been 
auf&cinntly explained. 

The last sonteuce suggests that Boyle may have had 
a prevision, years before the discovery of oxygen, 
that this ^‘something else’’ is the respiration of the 
tissues themselves 

After citing the opinion of Paracelsus, an opinion 
not based on experimental evidence, that **the lungs 
consume port of the inspired air and proscribe the 
rest,’^ Boyle, on the basis of his ovm extensive experi- 
mentation, makes the prophetic statement 

It seems we may suppose that there is in the air a little 
vital quintessence, if 1 may so call it, which serves to the 
refreshment and restauration of our vital spirits, for 
which use the grosser and intomparably greater part of 
the air being unserviceable, it need not seem strange that 
an animal stands in need of almost incessantly drawing 
m air 

This ^'vital quintessence” is of course the later 
oxygen of Priestley and Scbeele 

All of his experiments lead him to support 

the theory of Moebius that the genume use of respiration 
IS the ventilation not of heart but of the blood in its 
passage through the lungs, in which it is disburthened of 
those excrementitious steams proceeding for the most 
part from the superfluous serosities of the blood 

Truly, Boyle could touch no subject without leav- 
ing his mark on it For example, the respiratioil of 
Ashes, "bemg animals without lungs,” also excited 
his curiosity, and be ‘'thinks it not altogether absurd 
to say that their gills seem somewhat analogous (as 
to their use) to lungs” His expenxnents with the 
aur pump had taught him that there is "wont to lurk 
in water many little parcels of interspersed air, 
whereof it is not impossible that Ashes may make 
some use, either by separating it when they strain 
the water through their gills or in some other way.” 

Tune and occasion permit only of a glance at a 
few other great peaks in the panorama that we are 
so hastily surveying Let us pass at once from Boyle 
to Lavoisier, another immortal, one of the greatest 
among the founders of your science, often, indeed, 
called the creatbr of modem diemistry, but also one 
who made fundamental oontnbntiona to the theory 


of respiration. He mistakimly held that combuahon 
oeeurs only in the lungs Thus, in the welldcnown 
joint memoir with the great mathematiciau Laplace^ 
published m 1780, the conclusion is arrived at 

Bespiration is therefore a combustion, slow, it is true, 
but otherwise perfectly similar to the combustion of char 
ooaL It takes place in the interior of the lungs without 
giving rise to sensible light because the matter of the Are 
(the caloric), as soon as it » set free, is forthwith ab- 
sorbed by the humidity of these organa The heat dovel 
oped by this combustion is commonieated to the blood 
which IS traversing the luuga^ and from the lungs is dis- 
tributed over the whole animal system (Foster’s transla^ 
tion) 

In spite, however, that the place where oxidation 
occurs 18 erroneously inferred to be in the lungs only 
rather than m the hidden recesses of the tissues of 
the body, Lavoisier is nevertheless the Arst ehenust 
or physiologist to prove that the respiration exchange 
IS the result of a combustion and he was the Arst to 
make quantitative measurements during respiration 
of the intake of the "respirable part” of the atmos- 
phere (the oxygen of Schoele and Pnestiiey, later so 
named by Lavoisier) and of the output of the "aen- 
torm calcic acid” (the carbon dioxide or "Axed air** 
of Black) It is quite comprehensible that the crea- 
tor of gravimetric analysis and the discoverer of the 
principle of the conservation of mass in chemical 
operations should have made this quantitative experi- 
ment in animal physiology 

There is not time while we are on this subject of 
the respiration to consider the work of Joseph Black, 
Robert Hooke, Richard Lower and others of that 
time. The physieian-ehemist John Mayow (164^ 
79), however, can not be passed over without a word 
Like Boyle, Mayow saw clearly that respiration is 
supported, not by the air as a whole "but by the 
more active and subtle part of it, the spintus mtro- 
aenus,” or spintus igneo-aenus, and both by expen- 
ment and inference demonstrated the analogy be- 
tween respiration and combustion Tbe increase of 
weight attending the calcination of metals he declares 
also as due to the absorption of the spmtun of the 
air. Mayow had sound notions in regard to the 
relation between increased musctilar work and in- 
creased respiration a full century before Lavedaier 
and Priestley, but unfortunately, u conformity with 
tbe conceptions of his day, he states that his nitro- 
aenal spint is separated from the blood m the ven- 
tneles of the bram and passes ttienoe in supposed 
nerve tubules to the muscles where it comlmiee with 
"sulphur,” in consequence of which union muestihix 
contraction results. The numerous and ingenioiui AX- 
penments of Priestley (1783-1804), one of tfie 
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lAlogifltonuiter on respiratmi, eombaiition and cal- 
ooiatiotii as detailed in his memorable treatise, Ex^ 
perimeats and Obaervatioas on Different Kinds of Air 
(1774), must also be passed orer. 

The latter part of the eighteenth and the first 
quarter of the nineteenth century were days of great 
diseoveiies of inestimable value to mankind, disoov- 
enes that inevitably and finally raised ohemistry to 
the status of a great science, a younger sister of 
physics, though m our day the exponents of the older 
science claim, and perhaps justly so, that your science 
will ultimately be incorporated into the body of 
physics and that instead of atomists you will become 
mathematical energetieista, dealing pnmanly with 
protons and electrons and quanta and other concepts 
of their wizardry. 

In this period the elemental or composite character 
of the vanouB ^^oirs’’ that had so puzzled the men of 
Boyle’s day was determined oxygen, nitrogen, hydro- 
gen, methane and the composition of water and carbon 
dioxide came to be known The chemical balance 
came into daily use New elements were discovered 
and new inorganic compounds were made An in- 
creasingly large number of organic compounds were 
being isolated as definite chemical individuals from a 
vanety of vegetable products and from the tissues 
and secretions of man and animals. In this period 
falls the discovery and isolation of some very impor- 
tant products of animal metabolism, as urea (1773), 
une acid (1776), allantoin (1800), cystine (1810), 
creatine (1835), glycerin (1779) and other chemical 
principles, the study of which was later to exert so 
great an influence on the development of synthetic 
chemistry In this period also the pharmacist-chem- 
ists isolated quinine from the cinchona bark, that 
benefloient febnfuge {Pulv%a febnfugus othts amen- 
cani) introduced into Europe from the new world 
nearly two centuries before; that gift of the gods, 
the jmoe of the poppy, was made to yield in crystal- 
line form its analgesic morphine and its less valuable 
Bister alkaloid, codeine (1803-1823) The seeds of 
the atryohnos tree yielded up strychnine and brucine, 
hellebore and cevadilla seeds, veratrine, ipecacuanha, 
emetine; tobacco, nicotme; and a little later atropine 
'Was isolated from belladonna A discovery of fun- 
damental importance for chemistry, medicine and the 
arts was Faraday’s isolation of benzene from gas 
distillation residues m 1825 Of his ^icarburet of 
hydrogen,” by which name the new hydrocarbon was 
designated, Thorpe wrote a quarter of a century ago : 
“the work which has accumulated around this single 
substance dunng 76 ycarti vdiiefa have elapsed 
ainee it has been known constitutes one of the most 
astonishing records of intdleotoal and mdustriat ac- 
tivity of which history has any record.” 


But the first quarter of the mneteenth century 
was a penod when men did not solely occupy them** 
selves with the isolation of elements and new eqn^ 
pounds but, as in the quarter of a century that We 
have just lived through, minds of a high order also 
developed theoretical pnnciples Years after tba 
enunciation of Boyle’s Law and more or leas ooinei- 
dently with a host of brilliant discoveries of the very 
greatest importance in various departments of physios 
and m applied mathematics appeared Avogadro’s law 
and Dalton’s atomic theory I need only recall to 
your mmda the names of some of the greatest inves- 
tigators in physics of this era, as Faraday, Ampere, 
'’the Napoleon of electricity Oersted, Ohm, and pre- 
ceding them, Galvani, Volta and Coulomb among 
those who laid the foundations of electro-dynamics; 
of Thomas Young and Fresnel m the field of light, 
of the groat Carnot and of Fourier m that of heat, 
of Gay-Lussac and Manotte m the field of the gases, 
of Dulong and Petit, who showed that the atoms of 
elementary substances have the same capacity for 
heat The important discovery that substances hav- 
ing an identical elementary composition may yet 
differ m their chemical or physical properties or both 
— iBomensm — also falls m this penod (1823), as also 
the enunciation by Grotthiis (1818) of the fundamen- 
tal principle underlying all chemical processes involv- 
ing the absorption of light energy It was indeed a 
remarkable penod Science and biology have been 
benefited as much or even more in consequence of 
these discoveries in physics of a century ago than by 
the chemical additions to knowledge that wore com- 
cidratly made. 

The formulation of such general statements capable 
of mathematical treatment is, as is known to all, the 
highest aim and the ultimate goal of the seientist’a 
activity We, who deal with the chemical and phys- 
ical complexities of living organs, where the variables 
a^ not only very numerous but also where the de- 
pendence of each of these variables on one or more 
of the others must be taken into account, can but 
regard the full attamment of these highest aims of 
biological science as something that lies in the far 
future. 

It should be stated, however, that many special 
topics in the broad field of plant and animal physi- 
ology are already capable of quantitative treatment, 
and many of my eolleogaes will feel that I have under- 
stated our case. They will call to mmd investiga- 
tions in relation to vinon, muscle oontraotion, the 
nature of the nerve impulses, the neutrality meehan-^ 
ism, respiration and metabolimn, to cite only a few 
examples from physiology to which quantitative meth- 
ods ate applicable. 
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But let xm traee still farther the relationship be* 
tween ehesustiyi biology and medieine The char* 
Mter of this relationship is now becoming reversed* 
Ko longer are the devotees of the biological and 
medical sciences foster-pairents or foster-brothers of 
yours as in the old days It is we who are now 
dependent in a large part of our work upon yon and 
your fellow scientists, the physicists 

The reason for this change m relationship is not 
far to seek It lies primarily, as stated above, in 
the fact that your science has devised many more 
diverse and accurate metliods of mcaaoiement. 

The Etu or Chehical Btkthbsib 

Hardly had the first quarter of the nineteenth cen- 
tury passed when new developments arose, more 
especially in organic chemistry, that were destined 
to push forward in an immeasurable degree not only 
man’s ultimate conquest of nature but also his ability 
to control or conquer disease and to prolong life, and 
hence, m so far as this may contribute to that end, 
to increase the sum of human happiness The new 
era that has brought pneeieas gifts to mankind is 
the era of chemical synthesis In conformity with 
my plan of emphasising the importance, for the bio* 
logical sciences and medicine, of only the great 
aobievemente of your science in this era 1 must limit 
myself to a bnef survey of the discoveries of a few 
among the great men whose work happens to be of 
especial significanoe for these sciences Let me begin 
with Liebig, whose contacts with medicine came 
through pharmacy, to which profession he was ap- 
prenticed m his early youth, and who later con- 
tinued his chemical studies m Pans under Gay-Lussac 
In his “Organic Chemistry in its Applications to 
Physiology and Pathology,” pubbshed in 1842, after 
stating that “the great physicians who hved toward 
the end of the seventeenth century were the founders 
of chemistry and the only philosophers acquainted 
with it,” and deploring the fact that “modem diem- 
igtry, with all its diseovenes, has performed but 
slender services for physiology and pathology,” he 
gives expression to his belief that 

The most beautiful and elevated problem for the human 
intellect, the discovery of the laws of vitality, can not be 
resolved— nay, can not even be imagined— without an 
accurate knowledge of chemical forces of those forces 
which do not act at sensible distances, which are mant 
fested in the same way as those ultimate causes by which 
the vital phenomena are determined, and which are in- 
variably found active whmiever dissimilar substances 
come into contact Before the time of Lavoisier, 
Beheele and Pnestley, chenustry was not more closely 
related to phyncs than she is now to physiology At the 
present day chemistry is so fused, as It were, into physios 


ikat it would be a dKBeidt matter to draw ike liae W 
tween them distmetly. The etnuteetion between ohendstzjr 
and physiology is the same and in ano^r century it wi& 
be found impossible to separate them 

After this confession of fai^ by lacbig we can no 
longer wonder that this great ehemist oonoemed him- 
eelf during many fruitful years witii numberlesa ques- 
tions touching the hfe proeesses of plants and aiu- 
znals; that he ^ould be remembered to-day not only 
for his lasting achievements m organic and in tech- 
nical chemistry, for having been a great teacher and 
inspirer of young men, but also as the founder of 
agricultural ohenustry and as the most notable among 
the modem founders of biological ehcmistry stnee 
Lavoisier 

You ail know that to the beautiful friendship which 
existed between him and the great Wbhler, unique 
m the history of soiree, and to the fortunate col- 
laboration of the two in research, we owe some of 
the very greatest contnbutions ever made to the sub- 
jects now under consideration Fnedneh Wbhler 
studied medicine as a young man, taking hxs degree 
m medicine and surgery at Heidelberg in September, 
1823 While a lad at the Gymnasium, be devoted 
himself passionately to chemical expenmentation and 
to the collection and study of mineralogical speci- 
mens, much to the neglect of his school subjects. At 
Heidelberg he came into close contact with the chem- 
ist Gmelm and with the physiologist Tiedemann. 
Before he had taken his degree the young WcSiler 
had already completed four investigations dealing 
with selenium and with cyanic compounds and the 
year (1824) after bis graduation he pubhshed a very 
comprehensive study, originally intended for a graditt- 
ation tiiesis, of the excretion in the unne of a very 
huge number of sabstances, including iodine, carbo- 
nates of the alkalis, saltpeter and other inorganic 
compounds, numerous organic acids, including bensoic 
acid, substances that color the unne, as indigo and 
rhubarb, and such as impart an odor to this secre- 
tion, as turpentine and asparagus This paper, en- 
title “Expenmenta on the Passage of Substances 
into the Unne,” was awarded a prise by the medical 
faculty of Heidelberg, and can be read to-day with 
profit by physiologists and pharmacologists, not alone 
for its numerous references to the work of otSter in- 
vestigators of that time, but also beeadae of the 
wonderful acumen with wfaiob the youthful investi- 
gator discusses the true function of the kidneys iMid 
the cause of the acidity of the urine He some up 
hie deductions m regard to the kidney in the 
mg passage 

The kidneys are organs that serve the porpoie Of 
secreting a fluid composed in part of to^ enbiftiiiiDMM* ed 
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pui in tmiuwhidUtad eon^ticMi into the blood, being 
ineapable of eerting ee replnoen of bodily eonetitnents, 
and in part of such a« are produced during digeetkm and 
during l^e snterchaagee of xnatenal in the animal body 
(mtermediary metabobem) or which are Anally thrown 
off aa being of no further use in these interchanges, they 
are therefore organs that servo to maintain the compost 
tion of the blood in a state necessary to the maintenance 
of life, without themselves producing any new substance 
whatever 

PhannaoologietB of a later day were to show that 
Wohler’s '^physiologioal deduetions” needed to be 
modiAed in that the kidneys have a dedmte though 
linuted power of synthesis and physiologists have 
also proved that, in addition to the kidneys, the 
respiratory function serves also to maintain the eom- 
position of the blood and tissue juices in the chemical 
equilibrium necessary to life 

Fortunately for both medicine and chemistry, Lie- 
big and Wohler in 1837 elected to attack the problem 
of the chemical consUtution of that important metabo- 
lite, une acid, Arst isolated by Sobeele from urinary 
calcub in 1776, which up to that time had been of 
mterest only to medical investigators and practition- 
ers because of its connection with gout As A W 
Hofmann so aptly remarks, this constituent of our 
body has shown itself to be a very protean among 
oiganic chenucals. 

The results obtained by these two great investiga- 
tors in their study of this acid and of the more than 
sixteen entirely new denvatives which they were able 
to prepare from it, as also of the many previously 
known substances that were encountered by them dar- 
ing their oxidation and reduction experiments in this 
field, have been described m detail by A W Hofmann 
and have also been outlined in a fascinating manner 
by T £ Thorpe m his essays on histoncal chemistry 
These memorable researches on unc acid excited the 
highest admiration of the chemists of the day, and I 
need not comment further on their significance for 
organic chemistry or for the future development of 
chemical physiology 

I need not comment either at length on tiie great 
consequences for orga&ie chemistry and f6r medicine 
that flowed from the collaboratioa of the pair in their 
i^«searohea on the nature of the oil of hitter almonds, 
suggested by WBfaler to liebig m 1832 as a suitable 
subject for a joint researeh It must have been some- 
thing akin to inspiration, says Thorpe, that led 
Wbhler to suggest the subject, 1 have often won- 
fieted whether the germ of the idea could not be 
to WfiblePs Wide knowledige of medieuial sub- 
^'^‘Ances Oil oC Utter ahnonds had long been in use 
se a domsotle remedy, mad Wfibler, who, in addition 
^ Ids iWQfbmwrsIdp at OSttingen, hlso btUd the poet 
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of supervisor of pharmacies for the Kingdom of 
Hanover, must have been well aware of the medicinal 
properties of the oil. The Recovery of tihe com- 
pound radical bensoyl (and of benxoyl chloride) and 
the proof that numerous correlated bodies oould be 
grouped around it were epoch-making in their far- 
reaching consequences and will always remain, Ins- 
tonans of scienee are agreed, one of the greatest 
achievements m organic chemistry 

Wohler’s discovery in 1642, made also indepen- 
dently by Alexander Ure, of Edinburgh, m 1841, 
that ingested bensoic acid is ^red m the animal 
oiganism with glycocoll, or azmno-acetio acid, and 
excreted as hippune acid, which, from a purely 
cbemica) pomt of view, may be regarded as only a 
minor addition to the ’^benzoyl” edifice, became 
nevertheless of the greatest significance for physiol- 
ogy and pharmacology as constituting the first dem- 
onstration that the animal orgamsm has the power 
to combine chemieaUy dissiimlar substances into new 
compounds — a capacity for synthesis that up to that 
time was believed to be confined solely to plants 
This discovery naturally led to wider views in respect 
to the nature of intermediary metabolic processes. 
Since 1842, biochemists and pharmacologists have 
discovered innumerable other instances of the very 
considerable synthetic power witii which animal tis- 
sues are endowed and the conception no longer ex- 
cites wonder by its novelty 

The mgnificanee of Weider’s discovery m 1828 of 
the artificial formation of urea by the molecular trans- 
formation of ammonium eyanate is known to every 
freshman in our schools of ohenustry and medicme. 
This discovery, the significance of which was fully 
realized by the young Wohler, effected a revolution 
in the ideas of men and showed that the organic sub- 
stances present m bodies of animals and in plants 
con not be the products of a mystenoua vital force 
but are subject to the same laws as those that are 
encountered by the chemist in his laboratory while 
occupying himself with bodies of purely inorganic 
origin 

Of the chemists of the period under consideration 
who were intensely interested in the chemical phe- 
nomena presented by plants and animals, I can refer 
here only to the great French chemist, Jean Baptiste 
Andr6 Dumas, the contemporary of Wohler and Lie- 
big, At the age of eighteen, the young phonuaeut 
detected the presence of the newly discovered iodine 
m burnt sponge, a subatanee employed at tiie tune in 
tmatment of goiter, and later worked m conjunction 
with the physiologist Pzdvost on the adtive prineiple 
of digitalis, on the transfusion of blood, on the sefit 
6f fenm^on of uiea in the body, on the chemical 
changes accompanying the emlnyoide development of 
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the ohick and many othmr idunuco-phyndogieal 
queatioiiB Naturally, even a man of Dumas's atnlity 
could not, at that tune, make any significant advance 
in our knowledge ui his too brief excursions into 
these difficult fields He and Prdvost were, however, 
the first, as far as I am aware, to demonstrate by 
experiments on nephrectomized animals that urea is 
not formed in our kidneys but elsewhere in the sys- 
tem, as they were still able to detect it ui the blood 
of the nephrectomized animals 

In his later years, long after he had won his place 
among the great chemists of his time, Dumas re- 
turned, says Thorpe, to many of the chemico-physio- 
logieal problems with which, in association with 
Prdvost, he had begun bis career as an investigator 
In this later period fall his studies with Boussam- 
gault on the formation of fat in the animal body and 
his own studies on the origin of bees'-wax He 
proved that bees, even when fed exclusively on sugar, 
still retained the power of producing wax, contrary 
to the bpmion of his predecessors, who believed that 
the bee secretes the wax while extracting the honey 
from flowers and that there is no necessary connec- 
tion between the two processes The nature of alco- 
holic fermentatiOD and the treatment of the silkworm 
disease induced by Phylloxera vaatatnx were among 
the later interests m the life of this gifted and many- 
sided man 

Having unfortunately little leisure for the pursuit 
of historical studies, I am fully conscious of the fact 
that I have given you a very sketchy outline of the 
points of contact between chemistry and medicine 
from Paracelsus to the time of Liebig, Wohler and 
Dumas The problem of animal respiration we had 
left in the state in which it was formulated by Lavoi- 
sier But even after Spallanzani and others had 
shown early m the nineteenth century that consump- 
tion of oxygen takes place in the tissues themselves 
rather than in the blood, a true solution of the prob- 
lem could not be arrived at without quantitative data 
in regard to the oxygen and carbon dioxide content 
of both arterial and venous blood. Here a non- 
medical investigator, Qustav Magnus, professor of 
physics at Berlin, came to the rescue of physiology 
in 1837 By means of the mercurial air pump he was 
able to liberate oxygen and carbon dioxide from both 
arterial and venous bloods and to show that the per- 
centage of oxygen is greater m arterial blood while 
that of carbon dioxide is greater m venous blood. 
These determinations by Magnus wore afterwards 
amplified by the physiologists Pflueger, Ludwig and 
his pupils, among whom was Lothar Meyer, later to 
win distinction m pure chemistry, and theur work, in 
conjunction with the labors of many other investiga- 
tors during the lost half of the nineteenth century, 


has given us a theory of both iatenud and external 
respiration which the science of our day has only 
bemi able to expand but not to overthrow The his- 
torian Fielding H Gamson pithily remarks tiiat 
"the development of the physiology of respiration 
from Borelli to Magnus was almost exclusively the 
work of three mathematicians, two physicists and 
five chemists" 

In respect to the further developments in regard 
to both internal and external respiration, I can not 
do better than transcribe the concise description by 
one of yonr own guild, Professor W. Mansfield dark * 

In all science there are few developments as beautiful 
as those which have given us the precise knowledge of the 
blood equilibria* There have been found a quantitative 
relation between the iron of the blood pigment and the 
oxygen combining capacity, quantitative data for the 
equilibria between partial oxygen tennons and degree of 
oxygen saturation of haemoglobin, preliminary data on 
the Donnan equilibrium between the oxygen cariying 
blood pigment, trapped within the semipermeable mem 
brane of the red cell, and the plasma ; exact relations for 
the bicarbonate equilibria of the plasma and the acid base 
properties of the oxygen earner, the mechanisms for the 
maintenance of constant hydrogen ion conoentratioxi of 
the blood and the control of lung ventilation by the aetl* 
vation of a nerve center called the respiratory center Of 
this Haldane says, * ‘ A nse of 0 2 per cent or 1 5 mm 
in the 00^ pressure of the alveolar air and arterial blood 
causes an increase of about TOO per cent in the resting 
alveolar ventilation The outstanding ddicacy of the 
regulation of blood reaction is thus evident No existing 
physical or chemical method of discriminating differences 
in reaction approaches in debeacy the physiological re- 
action 

The prophecy of laebig bos been realised In our 
day chemistry and physics have become fused into 
the very structure of the biological and medical 
sciences But despite the fact that chemists dunag 
the past seventy-five years have necessarily ooneemed 
themselves largely with the development of their 
science along inorgomo, synthetic, physicochemical, 
quantitative and, in recent years, more and more 
along electrochemical and mathematical lines, they 
have nevertheless, as in earlier tunes, oonUnued to 
take on interest m the chemistry of life processes. 
It would too greatly lengthen this paper to give even 
a bnef outline of hundreds of contributions that 
have been made by the chemists of all countries to 
biochenuatry since 18fi0 or thereabouts. 

An outstanding example or two of the contribu- 
tions of chemists to biology from that time to ours 
must snffloe. And here there naturally comes 
to mind the name of Emil Fischer, one of the very 
greatest expmmental chemists of all time, vhoee 
outstanding contnbutiQns toward the aolutiem of thi 
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nunt difBeult and important among biochemical 
proUenu will always be looked upon with veneration 
by those who are conversant with the researches of 
this genius and have a first-hand knowledge of these 
difficult subjects His researches on the chemical 
stmotore of the sugars and on the very specific fer- 
ments that liberate them from their derivatives, and 
on the structure of the proteins and their pnmary 
and secondary cleavage products effected a revolution 
in our chemical concepts of these products of vital 
activity and opened up new vistas in regard to bio- 
chemical processes An analysis and a description 
of lus monumental discoveries in regard to the mem- 
bers of the punne group and their allies, as found 
in both animals and plants, would carry us back to 
Scheele's discovery of uno acid in urinary calculi 
and then to a consideration of the earlier discoveries 
of his predecessors, Wohler, Liebig, Foureroy, 
Qrimauz, Boeyer, Strecker, HorbaCifiewaki and others 
Suffice it to say that the contributions of Emil Fischer 
surpass in their ultimate significance for ehemioal 
physiology those ever made by any other man m the 
entire history of biological and medical science 
By substitution, degradation and especially syn- 
thesis, he established the genetic rolaUonahip between 
uric acid, xanthine and hypoxanthme and their mul- 
titudinous substitution products and tdiowcd that they 
may all bo considered as derived from a substance 
for which he proposed the name punne 
(trom puTum and uncum) and which, although 
purely hypothetical at the tune, he afterwards suc- 
ceeded in synthesizing* In the field of the sugars, 
with the aid of phenylhydrazme, which he himself 
had discovered at the very outset of his scientific 
career {1875), he was able to isolate m pure fonn 
not only the few then known natural monosaccharides, 
but a host of others whose existence he predicted 
from the van’t Hoff theory of the asymmetne carbon 
atom and which he synthesized by the skillful appli- 
cation of a number of general reactions, and in this 
way established the structures and oonfiigarational 
relationships of this very important group of sub- 
stances He also studied in detail and clarified the 
chemistry of the gluooudes, their structuze and spatial 
configurations and especially their behavior towards 
enzymes The ester method for the separation of 
smino acids which he devised enabled him to deter- 
mine much more nearly quantitatively than had 
hitherto been possible the eompomtum of the complex 
mixtures resulting from the hydrolysis of proteins, 
»nd led to the discovery of several still unknown 
mmno acids m such mixtures. These amino acids he 
mieoeeded in eondensing wilh each other in amide-like 
to substances which he called peptides and 


which, as the number of the ammo acid residues of 
which they were made up was increased, approached 
closer and closer m physical and chemical properties 
to the peptones obtained from natural pradacts. 
Similarly, he found that the tannins are gluoosides of 
ester-like combinations, **depside8” (from Sc^ctv, to 
tan), of phenolearboxylic acids jomed to each other 
through a phenolic hydroxyl group of the one and 
the carboxyl group of the other As in his protein 
work, after havmg determined the nature of the 
component units of the natural products, be syn- 
thesized numerous compounds more and more re- 
sembling these natural products in their chemical 
reactions and physical properties 
As I am noting here more particularly the con- 
tnbutions of certain leaders among so-called pure 
chemists toward the elucidation of the chemical occur- 
rences m living things, rather than those of bio- 
chemists, pharmacologists and physiologists, signifi- 
cant as these have been, it is only natural that I 
should refer to the work of Willatatter, A v Baeyer’s 
distmguiahed pupil Tou are all famUiar with the 
bnlhant researches of this master and his pupils on 
the chemical nature of chlorophyll and with their 
success in isoiatmg m crystalline form the chemical 
individuals that had originally been grouped under 
that comprehensive term It has been said that if it 
can be assumed that one thing is of more importance 
than others, then chlorophyll is undoubtedly the most 
important and the most indispensable of all things. 
The epigram contains a larger element of truth than 
IS usually inherent in pithy sayings Certainly the 
ebloroplast of the green leaf, one of the most won- 
derful of all chemical laboratories, activated, as it is, 
by the sun’s radiations, taken into consideration with 
the chemieal activities of the other plant physiologi- 
cal mechanisms, offers problems that challenge the 
highest skill of the chemist and bio-physicist And 
here in this broad field of photo-syntheaia we find 
pure chemists, plant chemists and phymcists combin- 
ing forces m our day as never before, in the solution 
of problems of the greatest significance, both from a 
theoretical and a practical point of view 
Willstfitter and his ooUaborators, bailding on the 
foundations laid by earher workers, Hoppe-8eyler, 
Qantier and others in the eighties of the last century, 
V. Hencki, Khster and others since 1900, have finally 
given us a clear picture of the chemical Telatiouship 
that exists between haemoglobin, the respiratory pig- 
ment of our blood, and the asaixmlatory chlorophyll 
pt^pments of plants The relationship is of philosoph- 
ical as well as bio-chemical interest Both classes of 
pigments have essentially a comparable structure, fhe 
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basie ocwiplez of eaeh| caQed aeUoporphynn by Will* 
fttiLtter, bemg a oompound oonsMing of tour subsU* 
tuted pyrrole nuclei united through two carbon atoms 
The blood pigment contains iron and the plant pig- 
ment magnesium in eombmation, partly through nor- 
mal and partly through secondary valences, with the 
nitrogen atoms of the pyrrole groups m the aehopor- 
phyrm complex On degradation the two pigments 
yield the red, metal-free porphyrins which are broken 
down by oxidation into the anhydnde or imide of 
haematuuc acid and this by loss of carbon dioxide 
gives methyletbylmaleimmide 

A second field of the greatest importance to both 
plant and animal physiology which has been greatly 
advanced by Willstatter’s researches is that of the 
ensymes or organic catalysts These products of 
vital activity, in contrast to inorganic catalysts, snch 
as the acids, the various elements and metallic com- 
pounds employed m our laboratories, are so highly 
specific in their action that a particular biose, as milk 
sugar, cane or malt sugar, for example, is only 
capable of being hydrolyzed by a special enzyme, the 
only one, indeed, that is capable of effecting its hydro- 
lysis By devising new and ingemons modifications 
of a method long employed m bioehenustiy, that of 
adsorption, this investigator has been able to separate 
from their mixtures, and to obtain m a high degree 
of purity, many enzymes and to differentiate, for 
example, two such closely related sugar-splitting 
enzymes as saocharase and maltose The skilful em- 
ployment of metal hydroxide gels, more paztieularly 
the vanouB structural modifleations of aluminium 
hydroxide, enabled Willsthtter to effect these extra- 
ordinary separations of enzymes from the vanons 
impurities and the activating and inhibiting sub- 
stances that are always associated with them in the 
naturally occurring mixtures with which we have to 
deal The new methods may truly be described as 
selective adsorption methods, as 1^ been done by 
Willstitter, and it is interesting to note, as he pomts 
out, that this selective adsorption is determined, not 
by the degree of dispersion or other physical state of 
the adsorbing compound, but rather by its chemical 
structure 

The researches of a century have shown how very 
numerous are the specifically acting enzymes that are 
present wherever protoplasm fnnctiona, whether in 
smgle-oelled organisms or in the more intricate struc- 
tores of the higher plants and animals, and how 
vaned are the chemical operations whose entire 
course, that is to say, whose rates of reaction and 
elaborated products ore determined by these unique 
agents of vital activity Admittedly, the further 
elucidation by chemists of both the dynamics and the 
organic atmetural problems here presented will yield 


results of the greatest signifloaim botii for chenueal 
seienee and for tbe better eomprebeiiBio& of the life 
processes. For your considexation as chemists, I shall 
oouclude my remarks on this aspect of biochemistry 
by the citation of a passage from a recent address of 
Willsthtter on **Kew Methods m Enzyme Beseateb'^ : 

Of the charactenstifls of mizymes only the structural 
chemical and probably also the stereochemical specifleity 
are unmflnonced and constant The sugar splitting en- 
zymes show the stnetest specificity in both respects, as 
regards chemical constitution and arrangement m ^aeo, 
the fat-splitting enzymes have a wider range of activity 
on structurally different, ester like substrates But they 
appear to be more finely differentiated in their stereo 
chemical specificity If we compare the lipases of the 
pancreas, the liver, the stomach and the fungi as to their 
action on tbe same racemic substrate we find all different 
from each other in thefir selective action, preferring, now 
in the one ease, now in the other, the d or the 1 form, if 
onl^ we use a sufficiently large number of tbe racemic 
cetera, as, for example, of the mandelie acid group This 
configurational specificity can so far be considered as an 
enzyme constant Thus far there has been observed no 
case where the iniluence of foreign bodies determines the 
direction of the rotation of the preferred compound 

Even a rapid survey of the many other fields in 
which chemists and biologists have an interest m com«- 
mon would transcend the limits that time and a con- 
sideration for your patience impose upon me There 
remain, for example, the problems that arise in con- 
nection with the nature of the oxidation and reduction 
processes that are carried out in our bodies at 37 5” 
C — problems that stand in the closest theoretical rela- 
tion^ip to tlie efforts of your fellow chemists to ex- 
plain ^e true mechanism of even the simplest of oxi- 
dations, as that of carbon monoxide to carbon dioxide. 
My personal interest in this most fundamental of bio- 
chemical problems stands in inverse ratio to my ability 
to treat it adequately^ even were there time at my 
disposal to do so. Fortunatriy I can refer you to the 
concise and elegant outline of this subject that was 
given us III Baltimore two years ago by Professor 
Stieg^itz m bis Dohme lectures This field, I am 
happy to say, is being tilled intensively by tbe younger 
physical, organic and biochemists of the day Tbe 
earlier expenmental observations of pharmacologists 
and physiologists in respect to tbe infinence of a 
change m the mtlteu on the oxidative capacity of cells 
are now receiving an interpretation more in accord 
with oar newer conceptuins and more capable of 
matbematical treatment Thus, W, Mansfldd 
who has diatinguiAcd himsdf in this Add, poitfisi oat 
in one of h» recent papers how intimatdy reisftad are 
'the oxidation-rednction systems and aeid^baie iijystoms 
of the animal orgmimp and adds: 
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TItli luui lott|^ been Mxspeeted to be a natter ot pro* 
found Importnaee in phyatology, but H is believed that 
this (his) Is the flnt ^yatematio presentation among the 
numenuts theoretical possibilities among the intenelated 
acid-base and oxidation reduction eqmbbrium states. 

I have also no time to oomment on the reasons that 
induce the pharmaoologist to follow your investiga- 
tions with an absorbing interest and with keen enthu- 
siasm. Some of these reasons are found in the bio- 
chemical problems outlined above^ the essential parts 
of which are woven into the very texture of his 
thought, if I may say so But quite aside from these 
more fundamental problems, there exists also a com- 
munity of interests between us concerning the invalu- 
able remedies with which chemists, working often in 
close cooperation with the pharmacologists, are en- 
riching our matena medtca Occasionally, alas, in 
their cooperation m this field, both parties have fallen 
into the very human error of exaggerating the practi- 
cal importance of their disoovenes and researches — 
which latter, indeed, are often too solely and too 
transiently ntilitanan in purpose and in character to 
redound to the credit of either party to the trans- 
action 

In regard to the influence that our American prede- 
cessors and our own contemporaries in this country 
have had in shaping the future course of the biologi- 
cal and medical sciences I need not speak at length 
Your influence, direct and indirect, on these sciences 
can be traced in the pages of the admirable historical 
review of your activities dunng the past half century 
published in the Golden Jubilee Number of The 
Journal of the Atnertcan Chetmcal Society, though 
evidently the biochemical implications of this half- 
century's work could not always be brought out by 
the writers of that volume As never before in our 
history, our younger biological and medical investi- 
gators are utiluong m Iheir mveatigationa the methods 
and principles of the various divisions of your saence 
A study of the vanous dhemical, biocdiemical, bio- 
li^cal, pharmacological, physiological and experi- 
mental medical journals of the country will furnish 
conclusive evidence that our countrymen are making 
fine progress u the broad fields covered by these 
jfmmals. 

ParsioAXi CBSHiaraY ako Bioiioot 

I come now to a consideration of some special 
points of contact between the physical chemist and 
biologist, quite apart from the munerous refer- 
ences that have already been made to such contacts 
in earlier passages of this lecture. These contacts are 
conditioned by the compositioa and structure of the 
livuig subat!imee--«|Mmto{d the multifarious 

uuite-^ entta of plants and BttimahH-4o which the 


protofflasnue Btrueturea axe ooidned. The edl doc- 
trine, far-reaching in its infiuence upon medicine and 
biology, aa finally fomtulated by Dutrochet, Schwann 
and Scbeiden before the middle of the last century, 
IS to be counted among the very greatest discovencs 
of that century, comparable m its consequences for 
biology to those that followed the acceptance of the 
atomic and molecular hypothesis m chemistry 

The mysteries of life he concealed m these units, 
individually of microscopic sue only, and specialised 
m structure and function m the multicellular plants 
and animals Naturally, 1 can not here comment on 
the reasons that necessitate a minimum external sur- 
face area for a cell, nor can 1 consider the influence 
of cells upon one another, nor the inadequacy of the 
cell theory to cover satisfactorily all the facta of de- 
velopment, as 18 claimed by a few biologists The in- 
dividual cell, wherever found, must be regarded as a 
congeries of minute, discrete chemical factories, stand- 
ing in a possibly mobile spatial relationship to one 
another and working together in a beautifully har- 
monious manner Surfaces, internal and external, 
and surface energies are of paramount importance in 
these individual units of life, as they are also when 
the units are aggregated in a manner to produce areas 
astonishingly large m dimension The total internal 
surface of a given single cell, when the extensive col- 
loidal interfaces, not to mention the limiting surfaces 
of the nuclei, nucleoli, chromosomes, plastids, zymo- 
gen grannies, vacuoles or other microscopically deter- 
minable components, would, if computable, be found 
to be very large in compansou with that of its outer 
envelope These internal surfaces, or boundaries 
between contiguous phases, are the seats of all man- 
ner of changes and operations, not merely all such aa 
are broadly described as physico-chemical in charae- 
ter (electric charges, etc ), but I venture to assert that 
all those protoplasmic processes that are usually de- 
fined as purely chemical in character, that is to say, 
oxidations, reductions, syntheses, hydrolytic decompo- 
sitions, etc , ore likewise surface actions In the liv- 
ing eell, then, we have a eyvtem, the mierophyeical 
or Hlircmicrophymal structure of which differenti- 
ates It entirely from the systems of our test tubes and 
enables the eell to carry on all of its manifbld proc- 
esses at 37.5^ G , more or less, as the case may be. 

The labile oriented molecular arrangement m 
space and time of the surfaces of discontinuity of the 
phases of the vanous heterogeneous systems of the 
living cell and the constant interactiou of these sur- 
fhees with sources of free energy of the environment, 
may account for the contmued differentiations, appa- 
rently purposeful and directed, that oharactenze liv- 
ing things, as compared with the trend of non-living 
things toward leas oomplex states. It may wril be 
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that an increase in our knowledge of moleeulor 
mecbanisma in both fields will prove that the differ- 
ence in behavior of living organisms and matter de- 
void of life IS, in the last analysis, one of degree and 
not of kind 

I have said above that considerations of surface are 
of paramount importance in biology Nature bas 
found a means of producing veiy largo surfaces by 
the aggregation of countless cells, as in leaves, root 
tendnls, capillaries and innumerable other structures 
Krogh has calculated that if we suppose the total 
weight of a man’s muscles to be 50 kilograms and his 
capillaries to number 2,000 per square millunctor oi 
cross section, the total length of the capillaries of our 
muscles alone would be something like 100,000 kilo- 
meters, and their total surface 6,300 square meters 
Our lungs, when collapsed, are small organs, but in 
them are found 725,000,000, more or less, of little 
pockets or alveoli where our thin-walled capillaries 
exchange carbon dioxide for oxygen The total inter- 
nal area of these lung terminals or alveoli is close to 
100 square meters, enough for thirty suits of clothes, 
as Sir Arthur Shipley puts it in his valuable little 
book entitled *'Life ” The tbin-walled capillaries of 
the lungs, one thousandth of a millimeter m wall 
thickness, make it possible for the slow process of 
diffusion to do the work necessary for the mainte- 
nance of life in less than the four seconds of each 
respiratory act And so everywhere throughout the 
body we find these enormously extensive areas of cell 
surfaces — mechanisms for effective adsorption, secre- 
tion and excretion in the unit of time 

1 can not close this outline of ^^contacts” without a 
few further words on the bearings of physical chem- 
istry on physiology and medicine Every scientist of 
our day has learned that oui countryman, J Willard 
Gibbs, a man of the highest genius, by his funda- 
mental and proiound researches first placed the 
theory of surface phenomena on a truly scientific 
basis and made it capable of statistical and thermo- 
dynamical treatment Since bis day our knowledge of 
the actuol molecular structure of the surfaces of both 
simple and heterogeneous systems has been greatly 
extended by scientists in this and in foreign countries 
— in this country by Langmuir, Harkins and others 
Now, for more than half a century, physiologists and 
pharmacologists have been impressed, by the nature 
of the problems they were facing, with the need of 
more accurate knowledge of the physicoclieimcal and 
chemical occurrences at the interfaces and limiting 
membranes of living structures Naturally, their 
problems are bound up with questions involving ad- 
sorption and surface tension, colloidal sols and gels, 
the influence of the ever-vaiying chemical state of 
cell membranes, catalysis and related actions Phar- 


xnaeologists have always been eemfremted by 
pbysico-obeimcal difficulties encountered in their at- 
tempts to analyse and understand the effects of drugs, 
including the powerfully acting hormones of our 
body, on both unicellular oxganisms and on the more 
complex structures of the animal body. My collabora- 
tors and 1, to give but one example, have encountered 
such difficulties in our attempts to explain the in- 
creased susceptibility of the central nervous system of 
frogs to certain dyestuffs (ordinarily barmless) when 
administered subsequently to certain, otherwise trivial, 
injuries which so greatly increase the permeability of 
the capillaries and the adsorptive power of the eells 
of the brain and spinal cord that the ordinarily harm- 
less dyestuff now reaches such a concentration m these 
cells (as can be shown by color tests) that violent 
strychnine-like convulsions immediately follow. 

Workers in the medical sciences, as in biology, are 
bound to profit greatly, if not at present, then later, 
by the newer revelations in regard to the molecular 
structure of surfaces, more particularly those of 
miero-heterogeneous systems They will agree with 
Professor Donnan when ho gives expression to his 
conviction tliat '*the newly recognised ‘two-dimen- 
sional’ molecular world and the new knowledge 
of the structure of this ‘surface world’ presents phe- 
nomena of molecular orientation of the highest im- 
portance for the understanding of great regions of 
natural phenomena.” Even though physical chexmsts 
are at present in disagreement in respect to many 
points in connection with this “two-dimensional” 
molecular world, the biologist must greet with enlbu- 
siasm every new and undoubted fact here discovered 
and the future theoietical developments in relation to 
it, even though he may only imperfectly comprehend 
the latter. 

I realise fully that it is not within my competence 
to speak authoritatively m regard to the contacts be- 
tween physical chemistry and vital ocoorrenoes, but I 
can noi forbear citing, as a conclusion to my remarks 
on this subject, a heartening passage from Professor 
Donnan’s ^dress “On the influence of J. Willard 
Gibbs on the science of physical chemistry” * 

In physiology the power and value of thennodynamical 
methods have been fully recognized only in comparatively 
recent times. Perhaps after another eentniy of research 
in this science there may come another Willard Gibbs, 
who will discover the fundamental equations of the Hviag 
cell, where the nnseen of the past seems to reach out and 
gnp the future. But for that we shall require something 
more than linear differential equations 

The biologist, having in mind the ambitious at- 
tempts of the latro-pbysicista and the iatro-maihe- 
matidans of tiie seventeenth eentuiy, as Borrili and 
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oiheri, to reduce physiology to physics ond orna- 
ment and enrich it by mathematical demonstrations/’ 
and while not unmindful of the great value inherent 
in the oontributioDS of these pioneers to haemody- 
namics and the mechanics of muscular movement, will 
feel, nevertheless, that the ph^^ical chemists of our 
day, like their mathematical predecessors three cen- 
turies ago, do not always take into account the com- 
plexities encountered m this laudable purpose of re- 
ducing life phenomena to fundamental equations It 
iR not specialised mechanisms, as the muscle, the selec- 
tive permeability of membranes or certain definite 
chemical and physico-chemical processes like those of 
the respiration, which are already capable of thermo- 
dynamical treatment, that ofl!er difficulties to the 
realisation of this laudable ambition, but the more 
general cytological problems of biology such as are 
encountered in the study of cellular processes as a 
whole, of cell organiration into highly differentiated 
structures, and of development m general, together 
with the difficult problems of heredity, that will tax 
the power of the Oibbses of the future Or, consider 
the difficulties that will confront the mathematician 
of the future in his efforts to express the entire life 
processes and the reproductive powers of a single- 
celled organism only, as, say one of the paramoecia, 
in tlie form of valid general equations To the biolo- 
gist, it must appear that not one Oibbs but perhaps 
a half dosen or more will be required and their genius 
will be able to achieve results of value only after 
many more quantitatively determined biological facts 
shall be at their disposal than is now the case. The 
writer is an optimist in regard to the mental powers 
of the elect of our species, but he can not but feel 
that a single century will hardly suffice for the realx- 
ration of these hopes, which biologists in general 
cherish equally with physicists and chemists 

J. J Abkd 

The Johns Hopkins University 
(To he amduded) 


AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 
GRANTS IN AID OP RESEARCH, FOR xpsS 
The allotment of Amenean Assoeiatioix grants for 
1928, in aid of research, will occur next Deoember and 
ell applications to be considered in that allotment 
must be in the Washington office by December 1 
While the amounts of these grants are never large, 
being usoelly for soma less t ha n five hundred dollars, 
yet this annual allotinent oonshtutes an important 
part of fhe work of the Association. It is intended 
that the grants to individuals shall be specially nseful 
^ making possible the completion of important pieees 


of research already begun or that they shall be the 
means of auppl 3 ung special apparatus or f acUitiesi, in 
oases where adequate funds can not be secured else- 
where They are generally announced in January 
and the funds become immediately available A 
grant may be disbursed in a single sum or in suitable 
mstallments according to the wishes of the granteCr 
All undisbursed grants or undisbursed portions of 
grants revert to the treasury on October 1 of each 
year, unless special arrangements have been pre- 
viously made with the permanent secretary’s office to 
have them made available for the next fiscal year. 
It will be remembered that the official year of the 
association extends from October 1 to the following 
September 30 

It IS specially important that members of the asso- 
eiation should be alert to the possibilities of these 
small grants and that the older members should give 
advice and suggestions to the younger members in 
this connection when occasion arises, to the end tiiat 
the grants may be allotted to persons who will make 
the most of them and for projects that are of out- 
standing and pressing importance Applications for 
grants may lie made at any time, but no allotments 
are made excepting at the time of the annual meeting 
of the association A special form of blank is now 
provided for applications Copies of the blank are 
to he had from the permanent secretary’s office Each 
application should be supported by letters from at 
least two persons who are acquainted with both the 
applicant and the research project for which a grant 
18 needed 

All appbcations for grants are referred to the Com- 
mittee on Grants for Research, which makes allot- 
ments in December of each year At the annual meet- 
ing the council makes an appropriation for grants 
allotted by the Committee on Grants Each appboant 
receives a notice m January, informing him whether 
or not hiB application has been favorably acted upon 
The permanent secretary acts as secretary of the 
Committee on Grants, but he is not a member of the 
committee and has no vote. The membership of the 
Committee on Grants for 1927 is as follows Dr, Aleft 
Hrdbffica (for Psychology, Anthropology, Education, 
Economics) , chatrman ; U. S National Museum, 
Washington, DC Dr B M Davis (for Botany) ; 
University of Michigan, Ann Arbor, Mioh Dr. 
Joseph Erlanger (for Physiology) ; Washington Uni- 
versity School of Medicine, St, Ixrais, Mo. Dr 
Nevin M Fenneman (for Geology); University of 
Cmomnati, Cincinnati, Ohio. Dr. L G Hoxton (for 
Physics), University of Virginia, University, Va. 
Dr Vernon Kellogg (for Zoology) ; National Beseaidi 
Council, WadungtoU, D C. Dr W, Lash Miller (for 
Chemist) ; University of Toronto, Toronto, Canada. 
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Br. Oswald VabJen (for Mathinnataos)^ Pmoet<m 
VmvmsKty, Prmoeton, N J 
Each person reoeiving a grant for any year is 
expected to send to the permanent seeretary’s oftee a 
report on the grant project, this report to be in hand 
'before December 1 The report ^we what hae been 
done during the year If the project iias been com* 
pleted the report may be final, otherwise a later re- 
port should be sent in A progress report shonld be 
sent each October or NoTember until the final report 
is rendered In these reports grantees are expected 
to give references, with full citations, to any publica- 
tions they have made on the grant project and re- 
pmta or copies of such publications should accom- 
pany the reports It is also expected that, in the 
pubheation of results partly or wholly secured by 
reason of a grant from the Amenoan Association, 
shall be included due acknowledgment of that aid* 
A suitable acknowledgment may have such form as 
this ^^Finaneial aid for the work here reported was 
received from the American Association for the Ad- 
vancement of Science in the form of a grant for the 
year 1027/’ Apparatus purchased or construoted 
with funds from a grant was formerly held to be the 
property of the aasoeiation, but it is now to be given 
by the grantee to his institution or laboratory, or is 
to be otherwise disposed of by him so as to be of 
further use in soientifie research The final report on 
a grant should show what disposal has been made of 
such apparatus Any unused portion of a grant 
should be returned to the association 

Bubton E LmKGaroK, 
Permanent Secretarff 


ALBERT WILLIAM SMITH 

Albert Wit;luh Shith was bom in Newark, 
Ohio, on October 4, 1862, and died in Gl^eland on 
March 4, 1927 He attended the school of pharmacy 
of the University of Michigan, from 1883 to 1885, 
graduated from Case School of Applied Sciences in 
1887, and received bis doctor’s degree m Zurich in 
1891 Even before his absence in Europe he was a 
member of the instruction staJS in Case School, and 
he resumed his connection with the faculty upon his 
return in 1891 His life’s work has therefore been 
very especially associated with this community In 
1897 he became professor of metallurgy, but upon 
Professor Mabery’s retirement in 1011 he returned to 
the department of chemistry as professor of chemi- 
cal engineering In these years he has guided many 
generations of students into careers of usefulness, 
and eacli graduate earned out with him a special mea- 
sure of regard and affection 

His tune and experience he readily placed at the 
service of others He served on the commission 


wMeh studied the problem of Cleveland^ water sup- 
ply and reeommended the flltraticm vyeitan hi the 
world war he was in the Chemical War&re Service ^ 
under tiie Bureau of Mines. He has for many years 
been consulting engineer and director of the Dow 
Chemical Company He belonged to and took an 
active interest m the proceedings of the Amenean 
Chemical Society, the Amenean Institute of CSkemi- 
cal Engineers and the American Instituie of Mining 
and Metallurgical Engineers He was a member also 
of the American Association for the Advancement of 
Science 

In the Cleveland Section of the American Chemical 
Society and its parent organization, the Cleveland 
Chemical Society, he played a prominent part. Al- 
ways valuable in its councils and its activities, he 
was three tunes its chairman and has for a long time 
represented it as councilor in the national organiza- 
tion 

To those who knew Professor Smith well and came 
withm the sphere of his personal mfluence, there will 
always remain outstanding an unpresnon of charm 
which graced and enhanced the value of his academic 
and scientific achievements His character was so 
gentle, BO kindly, yet so strong withal, that his m- 
fiuence was doubly effective and the curde of his 
admirers included ei\ with whom he dealt For hia 
intimate contemporaries the void left by bis loss will 
never be filled. It is pleasant to realize that the 
kindness and consideration whidi he measured out so 
generously to others found a rich return in the happi- 
ness of his family life and in the ddightfnl relations 
which existed between him and his friends and asso- 
ciates 

H.G 


SCIENTIFIC EVENTS 

RESEARCH FELLOWS OF THE LONDON 
ZOOLOGICAL SOCIETY 

The Zoological Society has lost both its anatomical 
and its aquarium research fellows, and the posts will 
be filled before the end of the year. We leom from 
the London Tmea that on the death of Dr Sonntag 
in 1926, the council decided to transform the post into 
a research fellowship, tenable for a limited number 
of years, in the hope of securing ambitiotts young 
anatomists who would desire to devote themselves tor 
two or three years to research cm the rich mateml ioT 
comparative anatomy available in the Proseatorium, 
before passing to professional work at a medieal 
school or university. It was arranged, moreover, to 
allow the anatoimoal fellow to combine his woiilt at 
the Zoologieal Gardens with a ceErtab an^eimt of 
teadiing at a London medied sehool, in order Ihit be 
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laiglit heerp in tcmdi witii padeamm a&d atodants. 
Bar. John Beattie, a gniduate in honors of the Urn- 
Torsity of Belfast, Tras appointed from a number of 
candidates as the first anatomical fellow and was 
attached to University College as well as to the Gar- 
dens. During his tenure, which began with 1026, he 
has published a number of papers on vertebrate 
anatomy, and has now been appointed assistant pro- 
fessor of human Bmt€anj in the University of 
Toronto 

The Aquanum Research Fellowship was instituted 
the end of 1924 to give na opportunity for such in- 
vestigations into the conditions of aquatic life as could 
be conducted in the aquanum, where a laboratory 
and research tanks had been provided It was de- 
cided that the first fellow should devote himself spe- 
cially to the chemical and physical conditions in the 
aquanum plant, so as to lay a firm foundation for 
biological inqumes The first fellow, Dr F P 
Stowell, was a graduate in honors in chemistry of 
the University of Liverpool and began his work m 
the Gardens in 1925 He also has published a number 
of papers of great value not only to the management 
of the aquanum, but as additions to scientific knowl- 
edge Hu tenure of the fellowship would have ceased 
at the end of this year, but be has received an ap- 
pointment 08 research cJiemut to a large manufactory 
and left at the beginning of this month to assume 
hu new work It is intended that his successor in 
the fellowship should take up a biological line of in- 
vestigation 

THE VOLTA MEMORIAL FELLOWSHIP 

Thu Italy Amenca Society announces that a fund 
of $25,000, the income from which will be applied each 
year to post-graduate work in an American univer- 
sity of an eleotnoal engineer from Italy, has been 
ostabliBhed by individuals, associations and corpora- 
tions in this country who are interested in electrical 
development The fund has been raised to mark the 
one hundredth anniversary of the death of Alessandro 
Volta, inaugurator of a new era m cleotneity 

Volta^s anniversary has been marked this year with 
a special program in eonneotion with the International 
Exhibition at Lake Como, Italy, where announcement 
of the formation of the memo^ fund in the United 
States was received with mudi enthusiasm. The stu- 
dent who will eome to the United States will be 
selected competitively by the Aseodasione Elettro- 
tecnia Italiaxia, which corresponds to the Amenean 
Institute Electnoal Engineers. In the United 
States the administration of the fellowship u m the 
lumds of the Italy Amerloa Society 

Hkuime A. Oudin, nce-president of the Xntema- 
General Elcetrie Company and chairman of the 


memonal committee, haa outlined the purposes of the 
fellowship as foUows. 

The year 1927 maiks the one hundredth annivernuy of 
the death of Alessandro Volta, and we, a committee rep- 
resenting some of those interests which owe a debt to the 
discoveries of Volta, have established this annual fellow- 
ship to enable an Italian eleetneol engineer, a graduate 
from one of the leading polytechnic schools of Italy, to 
spend one year m the United States in study and research. 
With the advice and suggestions of competent persoin^ 
the fellow will devote one scholastic year to attending mie 
of our schools of engineering, and will be given an oppor- 
tunity to visit our prmeipal plants He will return to 
Italy enriched by his American experience and better 
able to be useful in the electrical development of the 
country which gave birth to Vc^ta 

COMMITTEE ON THE COST OF MEDICAL 
CARE 

A BULUKTiK has been issued by the Conference on 
Economic Factors aftectmg the Organisation of 
Medicine giving information regarding the purposes 
of its new committee — the committee on the cost of 
medical care which was organused last May in Wash- 
ington. 

The committee, which is to servo five years, has been 
assigned the following functions by the parent organ- 
ization 

(1) To conduct an analysis of the problem of medical 
organization, particularly of its economic factors 

(2) To plan a senes of researches on the bams of the 
proposed analysis, utilising) as the committee may see fit. 
the outline of studies prepared by the Committee of Five 
appointed at a preliminary conference held in Washing- 
ton April 1, 1926 These studies are to be assigned to 
various interested agencies and individuals, and they will 
bo Bubddued only when they can not be properly under- 
taken without financial aid. 

(3) To conduct a limited number of studies when it be- 
comes evident that they can not be handled adequately by 
any existing agency 

(4) To arouse interest of professional groups and 
the public in the facts regarding medical service as they 
become available, particularly in the results of the com- 
mittee > studies The committee will promote discussion 
by medical, public health and economic agencies, arrange 
or encourage addresses before organizations of the ^^con- 
suming public ’ ’ and conduct various kinds of conferanoes 
The pubbcatiou of articles in professional and popular 
journals will be provided, and reports on the committee ^s 
researches be issued 

An executive committee of the oommittee on the 
cost of medical care has been appointed with power 
to increase its number to seven or nine members, 
the chairman being Professor C.-E. A. Wmskiw. 
J Shelton Horsley.* 

An annual budget of $40,000 haa been adopted. 
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Of this amotmt a grant of $10,000 (annoonaed at the 
tune of the conference, lilay 17) has been made by 
the Twentieth Century Fond, enibject to conditions 
which it 18 hoped may be met Since the conference, 
a grant of $15,000 has been received from the Milbank 
Memorial Fund 

TRIBUTE TO PROFESSOR HENRY 
FAIRFIELD OSBORN 

PxtorEssoB Henry Fairfield Osborn, president of 
the American Museum of Natural Histoiy and re- 
search professor of zoology in Columbia University, 
was the guest of honor at a reception in the Hall of 
Birds at the museum on September 29 The cele- 
bration was in honor of Dr Osborn’s seventieth birth- 
day, which occurred on August 8 
As Professor Osborn was not to be in Now York 
on that day, a subcommittee waited upon him at 
Garrison on July 28 to make the presentation of a 
Queen Anne cup and birthday greetings The cup 
was inscribed “To Henrv Fairfield Osborn, master 
builder, upon the occasion of his seventieth birthday, 
August 8, 1027, from his fnends ” The greetings were 
signed by more than five hundred of Professor Os- 
born’s colleagues and fnends Irom all over the world, 
the signatures being inscribed on individual cards of 
vellum which were then assembled and mounted in an 
illuminated book 

A total of $8,040 71 was raised for the gifts About 
$5,000 remained after their purchase, and this sum 
will be used for a Henry Fairfield Oslmm seventieth 
birthday research fund in paleontology 
The following is the text of the congratulatory 
address 

On your seventieth birthday your colleagues and fnends 
join to salute you, to congratulate you and to express their 
delight m finding you radiant in health and spirit, joy 
ously carrying on your life work 
Wc desire to thank you most heartily for your leader- 
ship in many fields Drawing around you m the Amer- 
ican Museum of lijatural History a staff of explorers and 
coworkers who are animated by your spirit and who 
gladly enroll under your banner, you have penetrated to 
the uttermost parts of the earth and have brought its 
natural history treasures to the museum To your un 
ceasing labors, as curator of paleontology and as prcsi 
dent, we owe the senes of unique exhibition halls at the 
museum, where countless visitors pass before on im 
pressivo panorama of extinct life Thanks to your sympa 
thetic understanding, the schoolchildren of New York 
aud their teachers enjoy all the educational and emanci 
pative opportunities of the Museum’s School Service 
And In the near future the museum will also display still 
other imposing evidences of your constructive genius when 
the Roosevelt Memorial Hall and the Akeley African Hall 
take their places in the assemblage of buildings devoted 
to science and education* 


We desire also to express our adnuratioa of the eree^ 
tive, tireless spirit which, darmg a life crowded with ad- 
mmistrative work, has produced a seriee of publications^ 
covering many hundreds of titles and ranging from brief 
articles in Natural Etstwy to tho great monographs on 
the titanotheres and the proboscideans, now in press 

We congratulate you upon the many distinguished hon 
ors that the highest sciontiflc tribunals of the world have 
awarded to you in recognition of your serviceB to science. 
We join the great company of your readers in ackoowl 
edging our indebtedness for such classic works as ’'From 
the Greeks to Darwin,” "The Origin and Evolution of 
Infe,” "The Age of Mammals” aud "Men of the Old 
Stone Age ” 

Pnnoeton University will not forget your services when 
in 1877 as co leader with your life long friend Professor 
W B Scott, you led the first Prmoetou expedition to the 
fossil fields of Wyoming , or when, after your return from 
your graduate studies at Cambridge University, you 
brought the Huxleyan gospel of comparative anatomy to 
your pupils 

Columbia University has reason to remember the great 
part you played in planning and guiding the Department 
of Zoology in its formative period , nor will your old stu 
dents, either of Princeton or of Columbia, ever forget 
what new worlds you opened to thorn and showed them 
how to enter 

The Nea York Zoological Society owes to you thirty one 
years of brilliant service as chairman of the executive 
committee and later as its president 

From many parts of the world, tiiereforc, your fnends 
unite to testify their appreciation of your services as a 
leader in biological science, in education and in the high 
est ideals of citizenship 

We congratulate you ogam upon this unique record of 
service We delight in the admirable spint of fairness, 
generosity, fnendbness and comradeship which you have 
shown, not only to your colleagues but to the least of 
your assistants And we rejoice with your devoted wife 
and your sons, daughters and many grandchildren, that this 
seventieth birthday finds you with forces unimpaired, still 
planning, still building, under tho inspiration of a daunt- 
less optimism. 


SCIENTIFIC NOTES AND NEWS 

Svante ARRHENtua, director of the Nobel Institute 
for Phjrsical Chemistry at Stockholm, distinguished 
for bis eontribntions to physical chemistry, died on Oc- 
tober 2, aged sixty-eight years. 

Db. Wilhelm Einthoven, professor of physiology 
at the University of Leyden, known for his work in 
cardiac physiology and for mvention of the striog 
galvanometer, died on September 28, aged sixty-seven 
years Dr Emthoven was awarded the Nobel pruse in 
medieme m 1924. 

On the occasion of the opening of the new Heim^ 
Herbert Wills physics laboratory at the Univendty of 
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Bmtol on October 21 by Sir Ernest Rutherford, the 
degrree of doctor of science honoris eauaa will be eon- 
ferred upon the following* Professor Max Bom (G6t- 
tingen), Sir Wdliam Bragg (Royal Institution, Lon- 
don), Professor A S Eddington (Cambridge), Pro- 
fessor Alfred Fooler (Imperial College of Science and 
Technology, Ixmdon), ProfesRor F Langevin (Pans) 
and Sir Ernest Rutherford (Cambridge) 

The Reale Accadcmia dei Lincei has conferred its 
royal prize in mathematics on Professor Leonida 
ToncUi, of the University of Bologna. One of the 
prizes founded by the (Italian) Ministry of Public 
Instruction has been awarded to Professor Enea Bor- 
tolotti, of the Reale Licco Artistico di Bologna 

Sir CiiABua Sherrington, of the University of Ox- 
ford, will address a special meeting of the section of 
neurology and psychiatry, Now Yoik Academy of 
Medicine, on the evening of October 25 

On August 15 a banquet was held by the Czecho* 
Slovak Academy of Agriculture m honor of its visit- 
ing honorary member, Dr L 0 Howard, of the U S 
Bureau of Entomology During the banquet, Pro- 
fessor Stoklasa, who acted as toastmaster, spoke in 
appreciation of Dr Howard*B contnbutions to ento- 
mology. 

At the annual election of the Safety Congress, H 
E Niesz, Chicago, was chosen president and W H 
Cameron, Chicago, was reelected managing director 
The following vice-presidents were chosen E W 
Beck, New York, C E Hill, Now York, Miller Mc- 
Clmtock, Harvard University, C J Moore, Long- 
meadow, C E Pettibone, Boston, H A Reninger, 
Allentown, Pa , G E Sanford, Schenectady, N Y ; 
A W Whiting, New York, and Professor C-E A 
Winslow, Yale University 

Da. E H. VotwiLXR has been elected chairman of 
the scientific division of the Amencan Drug Manufac- 
turers’ Association 

Dr. Iaa Mol Loqver has been appointed researeh 
associate in optical mineralogy at the Amencan Mu- 
seum of Natural History. 

PBoraagOB S S, SnuKBSRa, head of the deportment 
of mvil engineering at Uie University of Maryland, 
has resigned as assistant director of the highway 
researeh board of the National Researeh Council, in 
order to return to his duties at the university and to 
praotiee as eonanlting engineer on road and street 
construction. 

Ok September 1, a few months after reaching the 
age of Seventy, Dr. P. S. Eedzie retired from the 
daanddp of tlm division of applied soienee of the 


Miebigan State College and became the eollege hie* 
tonan Dr Ernst A Bessey, bead of the depart- 
ment of botany, has been mode acting dean in Dr* 
Kedaie’s place, still retaining the headship of the 
department of botany. Dr Kedzie as student and 
as instructor, aasistant professor and professor of 
chemistry, then as president and later as dean has 
been connected with the Michigan State College for 
about fifty-three years 

Dr Jauss P Chapin, associate curator of birds in 
the Amencan Museum of Natural History, returned 
on September 25, accompanied by De Witt L Sage, 
from Central Afnea, where they spent eighteen 
months in the Ruwenzon mountain range and the 
Kivu, volcano west of the Congo River, collecting 
birds and small mammals 

Professor Gustav Alexandrb, of Vienna, has 
amved in New York for a bncf visit to Amencan 
medical centers He will lecture on oto-neurology and 
on bisto-pathology of the internal and middle ear 

Professor F C Kraubropf, of the University of 
Wisconsin, is on sabbatical leave this semester, which 
he IS spending in stnd>ang the methods of teaching 
freshman chemistry at vanous institutions in Cali- 
fornia Professor E R Schierz, of the University 
of WWoming, is filling the temporary vacancy occa*^ 
sioned by Dr Krauskopf’s absence 

Dr Elmer Lash, of the U S Bureau of Animal In- 
dustry, who for several years was stationed in Wash- 
ington, was transferred to Des Moines, Iowa, on 
September 6 Dr Lash will assist m the administra- 
tion of tuberculosis work ui the states of Iowa, 
Nebraska, Missouri, Minnesota, South Dakota and 
Kansas 

It 16 reported that Dr Alwin Mittasch, head chemist 
of the German dye trust and coinventor of synthetic 
methanol and coal hydrogenation improvements, la 
leaving for the United States, where he will devote 
some time to scientific study in collaboration with 
Amencan industry 

Professor R A Lehfeldt, professor of economioa 
in the University of the Witwatersrand, Johannes- 
burg, since 1917, and formerly professor of phymea 
in East London College and aho in the South Afneaa 
School of liCines and Technology, has died, aged fifty- 
nine years 

The "John Hampton Halo” research laboratory of 
the Royal Dental Hospital of London was opened on 
October 4, by Sir Walter Fletcher, F R 8. 

A laboratchit for the breeding of beneficial para- 
sites has been opened at Famham Royal, Buefcuig-* 



m 




{t^ ixn, m 


haoAin, tinder the dueetum of the Impenal Bnrenn 
of Btttoinokiffy. 

Av the meehng of the international exeoative eom- 
mittee of the World Power Conference in Cemobhie, 
on Lake Como^ it was decided to hold the next eon- 
ferenoe in Germany in 1930 It also was decided to 
bold a sectional meeting in Tcdao in 1929 

Tna first South Afnoan Medical Congress, under 
the aospioes of the Federal Conned of the Medical 
Association of South Afinca (British Medical Asso- 
ciation), 18 to be held m Bloemfontein in the week 
beginning March 12, 1928 

Tbs Albert Merntt Billings Hospital and the Max 
Epstein Clinic of the TJmversity of Chicago Clmies, 
was opened to jiatients on October 3 Formal dedi- 
cation of the cluucs will be held on October 31 and 
November 1, when distinguished medical men of this 
country and Europe will be present Hospital and 
out-clinie service will be available for cases in general 
medicine, surgery, eye, ear, nose and throat, and 
neurology. The new building on the Midway of the 
Chicago Lying-In Hospital, affiliated with the uni- 
versity, will provide for obatetne cases at a later date. 
The Charles Gilman Smith Memorial Hospital, to be 
built soon, wiU care for contagious diseases, the Bobs 
Roberts Memorial Hospital for children , and the Ger- 
trude Dunn Hioks Memorial for orthopedic surgery 
The Chicago Lying-ln Hospital is now engaged in 
raising the last $400,000 of the one million dollars re- 
quired for its funds, and gifts have already provided 
for the construction of the other hospitals 

Tax Saint Paul Institute has bought for $250,000 
the Merriam residence adjoining the capitol at Sumt 
Paul, Mum , to house the museum that was formerly 
displayed in rooms of the City’s Auditorium The 
second fioor of the buildmg is given to biology and the 
third fioor to geology. The building stands in the 
center of a two and a half acre tract which is to be 
used tor expansion of the museum in the future 

The Massachusetts Institute of Technology has re- 
ceived a large addition to its library m the form of a 
gift of about 200 complete volumes on chemistry and 
several sots of chemical journals from Mrs Henry P 
Talbot, widow of the late dean of the institute. 

A COLLBOX or Fisheries is to be established in 
Halifax, affiliated with Dalhousie University The 
university will give a course in the fundamental sci- 
ences, while the Biological Board of Canada will treat 
of fishery subjects A government appropriation of 
$25,000 has been made toward the establishment of a 
marine laboratory to be located somewhere on the 
shores of Halifax Harbor, m all probability near the 
open sea 


Tbb Pans eorraspondetti of JwimM of the 
AmeETiean Medical Assomatum reports that tite Pas- 
teur Institate has received a legacy of $800,000 from 
a Frenob pliysician, Dr. Rend Manus Appert, of Park^ 
who died at the age of sixty-five at Son Remo, on the 
Italian Riviera. 

Arthur Willtau Scott, M A , of St David’s Col- 
lege, Lampeter, Cardiganshire, for fifty-five years 
Phillips professor of science there, who died on March 
7, aged eighty-one years, has mode the following be- 
quests £7,000 to the University of Cambndgeii, the in- 
come to be applied for the furtherance of physical 
science m such manner as the authonties may deter- 
mine, £500 to Trinity College, Dublin, for the general 
purposes thereof, £250 each to the Bntish Association 
for the Advancement of Science, the Physical Society, 
London (**of which I am a Fellow”), the Instituio of 
Physics, London (“of which I am a Foundation Fel- 
low”) , £1,000 to the Royal Society, the income to be 
applied for the advancement of the physical sciences 
And after these and other bequests the residue of the 
property as to one third to the University of Cam- 
bridge, the moome therefrom to be applied for the 
furtherance of pbymcal science, one third to the Uni- 
versity of Oxford for like purposes, and one third to 
St Thomas’s Hospital, London 

By the will of Mrs. Lilian Morsford Farlow, of 
Cambridge, widow of the late Profeasor William G 
Farlow, of Harvard University, the income of a $20,- 
000 bequest to Harvard is to be placed at the dis- 
posal of the eoratoT of the Farlow Referenee library, 
to be used for the purchase of mutable books and 
penodicals on botany Mrs Farlow presented the 
library m the cryptogamic botanical herbarium to 
Harvard, pnor to her death, as a memorial to her 
husband Another $5,000 is bequeathed to Harvard, 
to be used at the discretion of the curator of the 
library for the purchase of a collection of crypto- 
gamic specimens to be added to the Furlow Hmrba- 
num A bequest of $10,000 to Badelifle is to be 
added to the Lilian Horsford Farlow Fund previously 
established for the college library The sum of $10^ 
000 is given to Wellesley College to be added to the 
sabbatical grants established by Mrs. Farlow's lata 
father, Professor Eben Norton Horsford, of Har- 
vard. During her life Mrs. Farlow presented Harvard 
with $50,000 in memory of her father, the money 
to be used for the general purposes of the ehendeal 
laboratory, where her f athmr was migaged u rSaeareh 
work for many years. 

The Associated Press reports that advaneemsnt of 
the study of meteorology from the vienpofiiit of 
aviation is lAe purpose of a committee formed if 
tile Daniel Guggenheun Fund for the promeisoii of 
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iMConstttiai Tbe epmsuttM mil mate it« bead- 
qaarten in tlie Waatiwr Bnraan in Washington Its 
members are C. G. Boesby, representing the fund, 
Willis R Gregg, of the Weather Bureau; Major 
William R Blair, of the United States Army, Lieu- 
tenant F. W E^iohelderfer, of the United States 
Navy, and Thomas H Chapman, of the Department 
of Commerce 

PtrncHASS of two additional areas for the New 
York State park system in the Finger Lakes region 
has been asked in a resolution addressed to the State 
Council of Parks by tbe Finger Lake Parks Com- 
mission The parks reeommended are Stoney Brook 
Glen at Dansville and Red Jacket Park on Caynga 
Lake, near Seneca Falls 

Infokhatiok received by tbe U S Department of 
Agnculture shows unnsnal interest on the port of 
state li^slatures ui making appropnations for the 
eradieation of tuberculosis from domestic livestock. 
The appropnations made by the states, together with 
approximately $6,000,000 appropnated by the last 
United States Congress, make available for tbe en- 
suing year’s work approximately $18,600,000 In ad- 
dition to the appropnations, valuable new legislation, 
amending vanous state laws, is expected to hasten 
the iiiork m a number of states This campaign for 
eradicating tuberculosis in domestic livestock made 
exceptional progress dunng the fiscal year ended June 
30, 1927 Records of the Bureau of Animal Industry 
show that 847 counties have completed the necessary 
official tests and have qualified for recognition as 
tubercolosis-free areas. Thu number constitutes more 
than 11 per cent of the total number of counties 
in tbe United States In addition 945 counties were 
actively engaged in the area project at the beginning 
of the current fiscal year. 

At the Leeds meeting of the Brituh Association, as 
we learn from Nature, the ooimeil reported two con- 
ferences called to consider the possibility of estab- 
lishing a Smenoe News Service. The essential condi- 
tion for snocess of such a scheme was said to be that 
scientific societies and institutions themselves should 
desire its organization. In view of the lack of una- 
nimity and of enthusiasm evinced at the two oonfer- 
enoeSf the committee appointed to indicate the ways m 
which this support i^ht be given eonsiders that no 
useful purpose would be served by communicating 
with the seientifle societies. The opinion is expressed, 
however, that should sufficient funds be forthcoming 
for the establishment of a Smenoe News Service, the 
council of the associatum— possibly in cooperation 
with the Britisb Science Onild— mi|^t appropriately 
undertake the orgealza^on of the service. 


UKiVEBBin professoTB from varbus European 
oonntnes were present at a meeting held in the Knr- 
haiis at Davos (Switzerland) m support of a scheme 
for founding, at Davos, an Alpme University of an 
international character for stndents m delicate health. 
It is stated that there are, in Europe alone, over 15,090 
university students suffering from tuberculosis. It 
was demded to hold another conference at Colerma, m 
the Engadme 

Data available for 1926 to the health sectum of 
tbe League of Nations indicate that the birth rate 
in many countnea continues to decrease, and is likely 
to oontiDue to do so for a number of years. Tbe area 
of low birth rate (between 17 and 20 per thousand) 
now includes almost the whole of northern, western 
and central Europe The birth rate is still between 
35 and 40 in eastern Europe, it now is lower in 
Sweden and in England than in France 

The summary of progress of the geological sur- 
vey of Great Bntam and the Museum of Praotioat 
Geology for the year 1926 has been published. The 
board states that highly satisfactory progress was 
made during the >ear, both in field work end indoor 
work The resurvey of coalfield areas has been 
pressed forward energetically In most of tbe Bntisfa 
coalfields revision of the six-mch maps is being ear- 
ned on and 64 maps were published dunng the year, 
showmg the latest geological information and m many 
cases accompanied by descnptive memoirs Efforts 
have been made to render geological dnft mapping of 
greater assistance to agncultunsts Concern is ex- 
pressed by the board that for financial redsons no pro- 
vision has been made m the estimates of the Office of 
Works for tbe erection of the new building for the 
Geological Survey and Museum at South Kensington 
They consider the erection of tbe new boildmg at the 
earliest possible date essential to the adequate preser- 
vation and presentation of the records Geological in- 
vestigations in the Yorkshire ooalfield, the Surrey 
Downs and the Isle of Man and new methods of m- 
vestigating deep structures by means of the Eotvoa 
balance are among tbe matters dealt with in the 
appendices 

Investigations covering Tennessee, Arkansas, Mis- 
sissippi and Louuiana by Dr. Joseph Goldberger and 
Edgar Sydenstneker, under the auspices of the U. S 
Public Health Service, indicate an increase in pel- 
lagra due to causes related to the recent floods Freun 
the Borvey mode, it was estimated that pellagra, dur- 
ing 1927, will cause from 2,800 to an estimated total 
of about 2,500 deaths, with from 46,000 to 60,000 
cases, as compared with 1,020 deaths and 20,000 
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easei reported in 1924 In tiie oonree of the enrvey^ 
these ULvestigators visited Dyersburg and vioinity, 
Tenn ; Little Bock, Pme Bluff, Marked Tree and 
Yiemities, Ark , Jackson, Greenwood and Indianola, 
Mi«a , and New Orleans, Baton Bouge, Alexandria 
and Monroo in Louisiana Conferences were held 
with state and local health officials, eome of whom 
do not seem to have definite information eoneermng 
the pellagra situation The information obtained was 
therefore of a very general character with regard to 
some communities, and in at least one community, 
very definite The authontios are satisfied that in the 
places visited the incidence of pellagra is abnormally 
high 

The Associated Press reported on August 23 that 
intense activity of Bogoslof island, a volcano peak 
in the Western Aleutian islands, which rose from the 
sea May 18, 1796, was reported by Henning Plaun, 
Danish consul in Seattle, recently, after completing 
a trading tnp to Ust, Siberia He said the volcano 
appeared as though it would explode like a giant fire- 
cracker ‘‘We went within three miles of the island,” 
Plaun said “The entire island seemed afire Smoke 
and steam was issuing from every part of the island, 
and many huge cracks could be seen Hundreds of 
sea-hons were in the water off the island roanng 
as if m protest to the burning of their home We 
could hear their roanng for six miles ” Thousands 
of birds swarmed about the island The water was 
discolored and a strong smell of sulphur was in the 
air Cable advices from Dutch Harbor, Alaska, last 
month reported that Dr T A Jaggar, volcanologist 
from Hawaii, making an investigation for the United 
States Geological Survey, saw twenty laige volcanoes 
in action in the Western Aleutian islands Dr Jag- 
gar at that time expressed the opinion a new spell 
of intense activity resembling the emptionj^ of 1996 
was in progress Both Bogoslof and Fire udand, 
wbeh arose nearby m 1883, have spasmodically 
erupted, bemg joined and separated several times 
by the rising and lowenng of the bottom of the sea 

The Soci^t^ des Amis de rUmversiti de Pans, at its 
last general assembly, under the chainnanslup of M 
Baymond Poincar^, decided to donate considerable 
sums to vanous laboratories M Paul Appall, hon- 
orary rector of the Acad4mie de Pans, whose fiftieth 
anniversary as a soientifio worker was recently cele- 
brated, presented a gift for the purchase of books for 
the students’ study hall. Several other gifts were 
made for special purposes. M, David Weil gave 
$4,000 to be applied to the cost of printing theses 
presented by candidates for the doctor’s degree at 
the Faculty des scieneeB and the Faeultd des lettres. 
This donation is important because some students are 


nnalde to complete their graduation xaqniraiiimite be« 
cause of the high coat of pnntmg The funds fur- 
nished for this purpose by the Institute de Freaee, 
the central government and Madame la Marquise 
Areonati Visconti have been exhausted 

A CHEMiOAL exposition will be held at Tunn under 
the auspices of and supported by the Italian Govern- 
ment The exposition will last six months and will 
be confined to the national industry in the case of 
chemical products, but will be international as regards 
machinery and apparatus for the chemical industry, 
the following types of which are to be exhibited, 
(a) Pulverization and mixing, sieving, hcoting ovens 
and industrial processes, filtering, evaporating, distil- 
lation, crystallization, sublunation, centrifugal ma- 
chines, suction plants, compressors, vacuums liguifica- 
tion of gas, compressed gases, drums, etc (b) Com- 
bustion gassification (c) Containers (d) Befng- 
erators, ioe machines and refrigerating machinery of 
all kinds. 

The Dmiish Arctic explorer, Dr Lauge Koch, ac- 
companied by the Cambridge geologist, Mr Hams, 
and the Danish geologist, M Rosenkrantz, have re- 
turned to Copenhagen on board the Gustav Holm 
from Scoresby Sound, the base for the scientific expe- 
dition which went to East Greenland in 1025 After 
an autumn reconnoitenng trip as far as Mackenzie 
Bay, Dr Koch, with three Eskunos, left on Fcbruaiy 
22 on a sledge journey with dogs of over 1,550 miles 
to Denmark Harbor The journey was extremely dif- 
ficult owring to heavy snow. The party reached Den- 
mark Harbour on April 8, starting back the same day 
Mr Harris and M Bosenkrantz, who had remained 
at Scoresby Sound, collected eight tons of fossils, the 
largest Arctic collection ever brought home. Mr 
Hams collected fossilized palms from Greenland’s 
tropical period and M Rosenkrantz especially animal 
fossils, including a particularly beautiful ammonite, 
a yard in diameter They also found large quantities 
of coal m easily workable layers, but no precious 
metals In the neighborhood of Scoresby Sound 
many active hot springs and inactive volcanoes of 
about the same age as those of Iceland were dis-^ 
covered. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

It is aimouncod that Trmity College, Connectieot, 
will oonstruet a new laboratory for chemistry, at a 
cost of $350,000, as soon as plans for the baQding 
can be prepared 

Aw engineering laboratory, to cost about $100,0M>. 
in addition to equipment, will be erected at Havetfoxd 
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C0U«ge during tfae next college year aa a memonai to 
T. Allen Hillea, of Wilmmgton, Del , a gradnate of 
the class of 1870 

A CHECK for $50^000, the gift of Cyrus H K 
Curtis, of Philadelphia, to Milwaukee-Downer Ccd- 
Icge has been presented to the board of trustees to be 
used for the equipment of the science building now 
under construction 

Da HKNRy Spencer Houghton has been appointed 
dean of the Medical School oi the Iowa State Uni- 
versity* 

Dr Fruiebick H Howard, professor of physiol- 
ogy at Williams College, has been appointed pro- 
fessor of physiology at the College of Physicians and 
Surgeons, Columbia University 

At the University of California, £ 0 Essig has 
been appointed professor of entomology and ento- 
mologist of the Agricultural Experiment Station Dr 
Edwin C Van Dyke has been apixnuted professor of 
entomology 

Dr Matilda Moldenhaubr Brooks, formerly asso- 
ciate biologist of the Hygienic Laboratory at Wash- 
ington, D C , has been appointed research asMociate in 
biology at the University of California* 

Du* Theodore Koppanyi, of the department of 
physiology of the Univeisity of Chicago, has been 
appointed assistant professor of pharmacology in the 
college of medicme at Syracuse University 

Promotions in the department of chemistiy of the 
University of Pittsburgh have been made os follows 
Drs H E Woodward, F Y Herron and J N 
Roche, from graduate assistant to instructor, m the 
department of physics, Dr Osw^ald Blackwood, from 
associate professor to professor, and Dr. Elmer 
Hutchisson, from instructor to assistant professor, m 
the department of botany, Dr* A B Wallgreii, from 
assistant professor to associate professor 

The vacancy in the electrical engineering faculty of 
Case School of Applied Science, created by the death 
of Dr Huxley, will be filled by Dr P L, Hoover, re- 
search fellow m electrical engineering at Harvard 
University, who has been appointed assistant pro- 
fessor of electnoal engineerii^ 

Promotions at Yale University indade the follow- 
ing* Dr. Edwin H Lockwood, Robert Higgm pro- 
fessor of meehameal engineering; Dr James D. 
Trask, associate professor of pediatrics, Dr Willard 
B< Soper, associate dinicai professor of medicine, Dr. 
Edwin J Fisher, assistant professor of chemistry, 
Dr. Sidney M Newhallf assistant professor of psy- 
^logy, aaADr. Albert F. HiU, assistant professor of 
botany. 


DISCUSSION AND CORRBSPONDBNCB 

THE INFLUENCE OF ADRENAL EXTRACTS 
ON THE SURVIVAL PERIOD OF 
ADRENALECTOMIZED DOCS^ 

Until it has been shown that any adrenal extracts 
whatever possess the power of definitely moreasing 
the period of survival after removal of the adrenals, 
the assumption that the cortex produces a ^*honnone^’ 
(which might appropriately be termed mterrenalm) 
must lack a foundation, and attempts to isolate and 
purify such a body can hardly be made with confi- 
dence. We have used extracts, made from dog’s 
fresh adrenals with 0 9 per cent salt solution and 
glycerine The dear extracts were injected intraven- 
ously on alternate days* The injections produced no 
obvious ill oilccts* 

The only criterion at present at our disposal to 
determine the efficacy oi an extract is its effect on the 
survival period This is a very severe test because 
of the fact that all the important derangements wfaiob 
eventually lead to death must be neutralized by the 
substance If changes not of themselves causing 
death could be associated with the loss of the adrenals, 
it might be easier to obtain evidence of the existence 
in extracts of a body or bodies capable of preventing 
them* 

It IS obvious that in drawing conclusions as to the 
effect of any method of treatment upon the penod of 
survival, it is essential to have a sufficiently large 
number of ^'control” animals We have accumulated 
more than a hundred control dogs, so that it may 
be said with confidence that we know the limits of 
the snrMval penod in dogs doubly adrenalectonuzed 
and not subjected to any treatment Of course, this 
senes of control animals is necessary and available 
for many other researches The majonty of the ani- 
mals lived about a week to 10 days, a good many less 
than a week About 8 per cent survived a fortnight 
or somewhat longer* The longest survival period was 
16^ days (one dog) 

Among about 30 dogs treated with extracts, one 
lived into the 18th day, one into the 20th day, one 
into the 22nd day, one into the 23rd day, one into the 
28th day, and one survived 78 days after removal of 
the second adrenal Nothing like those results were 
seen among the much larger number of control dogs. 
It is impossible to draw any other oonolusion than 
that the extracts m some way prolonged the life a£ 
the animals in the absenoe of the adrenals The rest 
of the treated animals oompared favorably with the 
oontnds os regards duration of survivaL As the ex- 
tracts injected into the different animals were often 
obtained from different adrenals, it is easily under- 
stood that their potency would vary 

1 From the H* K. Cashing Laboratory of Experimental 
Medieine, Western Reserve University* 
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u no raason to mippow that the qnnephriny 
pileMnt sn larger or smaller amount in the extraeta, 
eonld have had any appreciable influence m prolong- 
ing life Vo effect of this kind was obaezred when 
qusephrin equal to the maximum amount which eonld 
have been contained in the dose, given on the aaaiunp- 
tion that none of it had been destroyed^ was injected 
Much of the epinephnn was destroyed m making the 
extract 

J M Bogofv 
G N Stswabt 

WssTEBH Bbsxbvb TlNZVXBanT 

AN INQUIRY INTO THE MOTION OP DROP- 
LETS OF JUICE EJECTED FROM 
AN ORANGEi 

Wbsn an orange is divided into hemispheres and 
eaten with a spoon, it has often been observed that 
droplets of the jmce emei^ge and proceed with extraor- 
dinary rapidity and uncanny accuracy into the eye 
of the observer. The phenomenon is a subtle one 
and explanations which have been offered are eon- 
flioting, so that recently certain expenments have been 
undertaken with a view to its elucidation Although 
much remains to be done, it is believed that the results 
obtained are of suiflcient importance to warrant a 
preliminary report at this time 

Earher observations in this field, rather ricetchy 
periiaps, may be mentioned bnefly Adam* is re- 
corded as saying *'damn” violently at the breakfast 
table (with, of course, the inevitable remonstrance 
from Eve). This may be regarded as very precise 
evidenoo that the oranges of that epoch delivered 
their droplets with unerring aim. Although the con- 
ditions were not quite the same the fact was evidently 
well known to Atlanta* who dropped oranges (the 
Greek word is <Doafi,oc, wrongly interpreted by the 
emmentators as “apple”) in the path of her eom- 
petitoTs in races, thereby removing them from the 
competition More recently the Spanish Dons were 
wont to present oranges to their ladies with a view 
to rendering them incapable of choosing other part- 
ners In the late war no doubt only the high visibil- 
ity of oranges prevented them from being used in 
the most bitter offensives 

In the present expenments a large eoneave ladle, 
2,000 karat, served as a sonree of enexgy. The 
crossed fields were impressed by a ouneiform magnet, 
the usual precautions being observed when adding 
tile cracked loe It was soon found absolutely neces- 
sary to apply a relativity correction This was done, 

1 Bead before the Bcyal Society of Sultry Yachtsmen. 

• Eden ‘‘Scientific Papers, 1, 35 (6781 B 0) 
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however, earefoBy in Latin so as not to injose sny 
of the finer semdbijities, if thara were such present 

The results of the measurements showed that the 
diameters of the droplets were of the order of 
em, which aooounts for their being able to enter the 
smallest crevioe of the eye. Tbeir speeds vaned over 
a considerable range, but on the whole were high* 
averaging about a tenth of the vdocity of light. It 
was found that the droplets were attracted towards 
the eye with a force varying with the inverse seventh 
power of the distance These facts are all seen to 
be but details bearing out the surprising frequency 
with which the droplets steer for the eye, and are 
best explained by an appeal to the 1st law, t c , the 
innate cussedness of inanimate things. An exhaust- 
ing senes of experiments developed the remarkable 
fact that the right hand invariably propels the 
droplets into the left eye A little thought, however, 
indicated that this was so because the right hand 
didn’t wish the left to know what it was doing 

It IB hoped to present in a future paper a mathe- 
matioal explanation based on the flirtation theory of 
Einwein and Dnnhemoffdu 

E 0 Hulburt 

Wasbxrqtok, D C 

USE AND DISUSE IN THE CHROMOSOMES 

Tbe wnter expressed his theory of use and disuse 
m the chromosomes as an explanation of phylogenetio 
development in the article “Factors in Phylogenetic 
Development” in the May^une, 1927, number of the 
Amertean Naturalist, Further study of the pnn- 
ciples expressed m this paper has led to the oondu- 
sion that the uniformity of genes m the various parts 
of the body need not be limited to the ooordinative 
forces of organism, although coordination is an 
obvious essential to such uniformity 

Sinoe the chromosome complex charactenstie of the 
species pemsts m most cells of the body, it follows 
that most cells contain a great niunber of genes whudi 
And no expression within tiioae cells. It seems im* 
probablh that the millions of genes in this category 
are entirely without effeet m tiie expression of in- 
herited eharaeters. 

The only logical interpretation of this condition b 
then that a given character u tbe product of oertoia 
genes not merely m the ceOs taking part in the ex- 
pression of the character hut throughout the body. 
Aocording to this view tbe distnlnition and influence 
of genes are not coincident. The devdopment of * 
eell may be due to the influence of a mtdtitade of 
genes rather than of one or a few within itadt, and 
consequently any increase m the fuAotional capadtgr 
of a gene due to repeated use would be at the «mMi 
an attribute of all genes of that kbd throughout Ibo 
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body, immordifll gom oells sidadod, rinoe they ue 
robjaot to tJbe coordinating woehaniMP of the or- 
ganisBEL 

On thu basM there can be no possible qaestion of 
the association of somatio eharaoters with the gemi- 
oeUs It has been shown that any character which 
has significance in evolution is already a part of the 
heritage at least to the extent that it is a product of 
inhented functional capacity responding to some con- 
dition within or without the organism If we are 
justified in the interpretation of the functions of genes 
here expressed, any change in functional capacity ae- 
crumg from use or disuse is no less a part of the 
hentage* 

A W Lindbet 

Dichiron Univkksitt, 

Granviluc, Ohio 

TYPE CULTURES 

A COMPLETE catalogue has been issued by the 
American Type Culture Collection This catalogue 
can be obtained upon request to the Curator, Amen- 
oan Type Culture CoUecrtion, John McCormick 
Institute for Infectious Diseases, 637 B« Wood Street, 
Chicago, Illinois The collection now contains about 
1,460 cultures including 266 fui^ and 200 yeasts 
A charge is made for caltmes to help defray the cost 
of maintaining the collection 

L, A Booebs 

Chairman, Executive Committee 


THE ORIQIN OF THE PRAIRIE 

A PHENOMENON heretofore unsatisfaotonly ex- 
plained by Boientists is the occurrence of the natural 
grasslands of the Middle West, particularly the ex- 
tensive praines of Slmois, Indiana and Iowa 
Though most of the theories advaneed explain their 
existenee altogether in terms of present physical con- 
ditions, I am convinced that rapid drainage prevail- 
ing at the tune of their origin is a determining factor 
m their development 

It 18 generally agreed that lakes or marshes are 
destined in the oourse of time to become either forest 
or praineu One of the faetorB which may determine 
which of these shall be the ultunate stage has not 
been reported. It has oome to my observation that 
if lakes or marshes are drained quickly praine de- 
velops, if diamed slowly forest develops This rda- 
tionship oeourred to me after 1 had obeerved small 
ponds in Albemarle County in Piedmont, Tirgmia, 
for a penod extending over twenty-five years One 
pond observed was that on my father’s land near 
Korth Oarden, Virginia, whteb was boSt in 1888 by 
ABbsg the tower end of a ravine with dirt and pine 


brush. Thu ravine eontaised a smaU stream vbieb 
rose at the foot of a forest made pnneipally of pop- 
lars {Populue l>ahamtfera)t blaek locust (Rob«wa), 
white (OtfsroMs alba), red (Qaerotta rubra) and Meek 
{Quereue veluttna) oaks The pond, however, was 
more directly surrounded by a jaek pine (Pmtu vtr- 
gtnuma) forest Blade porters loam soil bad been 
washed down into the pond from the forest mentioned 
first until there was a deposit of two and one half 
feet and the pond was then left two feet deep. In 
the summer of 1904 the dam of the North Garden 
Pond was broken by a storm The snoeeeding vege- 
tation was grass, in which no seedling trees appeared. 
Though the dam was rebuilt m 1906, sinca then the 
pond has been neglected Due probably to slow 
leakage caused by crayfish, the water level of the dam 
has been graduidly falling Following this gradual 
drainage, the exposed edges have been passing through 
the willow {Sahx nigra, SaUx longi folia) and oattail 
(Typha) into the pme (Pimks tNrymiana) stage with- 
out the intervention of grass 

Another pond observed through a penod of years 
was the Coles Pond on top of Green Mountain, 1,000 
feet above sea-level, and surrounded by a vixgm oak 
fbrest consisting mainly of white (Quereue oi&a) and 
black (Quereue veluHna) oaks. The pond was made 
by an artificial mound of dirt between two hills. 
When I first saw this pond m 1901 it was covered 
with coarse gross Mr Butler, the manager of 
Stutsville (the name of the farm), informed me it 
was broken two years previously by the water after 
a thunder storm Mr Butler refilled the pond in the 
fall of 1901 Since then it has been gradually 
drained by seepage. Algae first appeared on the 
edges such as Oemllatorta, Sptrogyra, Oedogomum 
and Vacheria, followed by mosses on the edge, but 
not sphagnum As the water level dropped, these 
were replaced m the following sequence cattail 
(Typha), bottombuah (CephaUmthue oceidentahe), 
black willow (Saltx nigra), sand-bar willow (^alw 
longifolia), maple (Acer sacebarmum), jack pm^ 
(Pmue vtrgimana), and at the present time the block 
oak (Quereue veluttna), red oak (Querevs nibra), 
sassafras, Vertifoltum, intermingled with wild grape 
(Fitfw vulptna) 

Recently, further study under Dr H C Cowles m 
the Chicago region has provided additional data. 
Praines, for example, are developing to-day from 
Calumet Lake near Chicago Sedges are encroaching 
r^fddly upon the bulrushes as the new soil » grad- 
ually raised higher and higher above the lake, and 
in turn the encroaehing of grasses upon the sedges is 
zesoitiog in a prairie. Skokie marali and hog marsh 
are dso undergoing transformation of thia bharaoter. 
Sometimss with the pmirie grasses are a number of 
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oouse XBZophytio li«xto| largely eompositee (^tZp^tiMii 
iadmatump S terebenthmaemm, 8 mtegnfolHm, 
L^pachys, Sohdago ngxda, Aster, Ltatris), vith leg- 
nmes (Amorpha caneseens, Petalostemon, Meiilotus, 
Baptisia), and Eryngium, Dodocatbeon, Phlox and 
AUmm cemuum These praines are being formed 
from the basin of the former glacial Lake Chicago. 

The formation of natural grass and forest regions 
in the Chicago region may be explained by a study 
of its glacial history. While the edge of the ice 
m the last advance was being melted back to the 
Valparaiso morame and while it remained there, 
glacial water flowed oil to the south From northern 
lUinois this found its way by various valleys to the 
Mississippi As tlie lee retreated farther to the north- 
east of the Valparaiso moraine, the depression be- 
tween the ice front and the morainic ndge was 
iBooded with the glacial water The Lake Chicago so 
formed gradually enlarged as the edge of the ice re- 
treated Its waters rose until they reached a level 
of about sixty feet above the present surface of Lake 
Michigan 

At this stage Stony Island was completely sub- 
merged When the outlet of Lake Chicago was low- 
ered, it entered upon a second stage twenty feCt 
below the first, but Stony Island was still under the 
water As the outlet was lowered further the lake 
level feU to the third stage (the Toileston stage), 
which exposed the very top of Stony Island By the 
breaking of the waves a l^aoh ndge was formed on 
top of the island and at this time the forest began 
its growth Then when the ice sheet melted away 
and an outlet was established by way of the St Law- 
rence Valley, the old lake fell to the present level of 
Lake Michigan, and the surroundings of Stony 
Island became land These surroundings, rapidly 
drained, are to-day grassland, while Stony I^and 
itself is practically covered with forest 

I believe furthermore that the grasses in the pm- 
ncB are not a ehmax stage, but that the forests are 
gradually encroaching upon them This process is 
very slow because the grass, when once firmly estab- 
lished, forms a mat which prevents the seeds of trees 
from getting into the soil and germinating There 
are conditions, however, which aid the forest seeds 
in securing a place in the grass-covered soil For ex- 
ample, disturbances of that mat are caused by man’s 
digging or plowing, horses pawing the earth and 
erosion by running water If tree seeds once fall 
in such places they will germinate and if undisturbed 
will grow. This would explain the presence of trees, 
either in patches or scattered throughout an area 
once covered with grass Indeed, the savannah may 
be aecDunted for in such a manner. 


The help of eroding fovoes m the formation of 
forest may be further shown by observation of sand 
dunes. Here the instability of the soil is preveixting 
the grass from forming a mat, and forests are slowly 
encroaching upon the dunes, securing a foothold be- 
fore a grass mat can be formed. 

In view of the above observations, I am of the 
opinion that the natural praines of the Middle West 
are due not to present physical conditions but to 
rapid drainage at the (dose of the lee age. Further 
I believe that the grass stage thus formed is not the 
climax, but that trees are slowly invading the praine, 
being Elded in their progress by erosive processes. 

pHiUF M Jones 
The Pennsylvania State Oolleoe 


SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 

THE PREPARATION OP COPPER HYOROSOL 
AND ITS USB IN ELECTROPLATING 
OF GLASSWARE^ 

Some time ago the author found it necessary to 
copper plate the bore of some capillary tubing For 
technical reasons, a basic layer of another metal or 
oi graphite was undesirable, even had it been pos- 
sible to apply the latter. Cathodal deposition was 
also out of the question 

By employmg hydrazine hydroxide as a reducing 
agent a suitable copper bydrosol was prepared 
Gutbier found hydrazine hydroxide in 1-4,000 dilu- 
tion sufficient for formation of the blue gold hydrosoP 
but since copper is immediately below hydrogen in 
the electromotive table a much stronger solution was 
found necessary in this case 
Method — An article to be plated is wdl cleaned^ 
that process followed by Brashear in his silver plat- 
ing method^ ^ould bo satisfactory It is then placed 
in a receptacle of just suffiment diameter to accom- 
modate It and covered with a 60 per cent aqueous 
solution of hydrazine hydroxide (It is not neces- 
sary to prepare this from the salt^t appears to 
keep indefinitely when placed m the daric. After 
some months there may be a faint odor of ammonia, 
but there is no appreciable reduction in concentra- 
tion ) To this IB added, drop by drop and with con- 
stant vigorous shaking, a 6 per cent, aolntum of 
cupnc sulphate until a deep golden suspension of 
colloidal copper is obtained. One or two drops of 
excess are then added and metallic copper is de- 

iFrom The Hull Physiological LaboratorieB of The 
University of Chicago 
s Gutbier, Zeit /«r Anorg, Chem 190fl 
> BraidicaT, Mdler's Ijaboratory Physica Oixm k Co. 



O0M«» 7, 1S97] 


BCISNCM 


pQiited as a thin film upo 

and the waUs of the contai "»**jwe of the artiele 
as a support and eonduoti*® serve 

quent layer of electrolytice;!?® ^ 

The method finds someflf deposited copper 
of the reducing agent emp Ejection in the expense 

The reaction is sunply'^y®^ 
hydroxide and its unmedm***® fomation of oupnc 
of hydramno ^ reduction by the excess 

CuSO, N,H.2H,0 C 

2Cu(OH), NsH,SO* 

Ti. ^ ♦ It * 1 . J 2Cu N, 6H,0 
The rapidity of the reactioi ^ ^ 

tion of a hydroBol which gnw 

to the presence of the bivale^^^y precipitates due 

suspension of cupno hydroxic?' ®^4 When a 

the sulphate the precipitation i! instead of 

However, the same effect is slower 

of an alkali to the hydraside addition 

stance, prepared by treatment of 

carbonate with dilute copper hydrazine 

amorphous, insoluble powder, of|P^*^^» 

CuN,H« It shows aU the quaIidp“P^^‘®®^ formula 

hydrazides reactions of a 
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SPECIAL ARTICLl 

ON THE APPARENT LARGE f 

OF MOLECULES FOR dEACP^AMETERS 
BY COLLISION \VATION 

A BBCXMT paper by Tolman, Yost 
devoted mainly to a onticism of some 
lymg physical assumptions made by'^’v***® undor- 
Ridcal* m a theoretical study dealing ®®" 

of maximum activation by collision foi *^® 
molecules, with particular reference to jA®®®?!®* 
bon to velocities of gas reactions, takes upVPP^*®®* 
tion of the apparent large diameters for V *1®®®* 
tion-oollwons to which the latter theory tf®tiva- 
lead. Y® 

The purpose of this note, in addition to 1 
two other observations, is to point out an erv 
Tolmsn, Tost and Dickinson’s ealonlation on 
In agreement with Fowler and Rideal they Ps* 
that the fraction of molecules possessing en^ 
greater than st m a svstom containing N moloch 
per e e. each molecule having s vanables (oooA 
nates or momenta) which contribute elassioal aqu^ 
texma to the mtamal energy, la 


iPrea. Nat Asad, of BcL 18, 188, 1087. 
■Free. Boy. See. 118, 871, 1987. 


If the maximum possible rate of deaehvatum by 
ooUiaion with nnaetivated moleoiiles is given by 

Z<.». =4NN«. o** 

I » 

and if the pnnciple of microscopic equilibrium holdSy 
the maximum possible rate of activation by colluacm 
with nnaetivated molecules according to these au- 
thors, is given by 

Z.ct =4N*o*» 

0 * being the mean diameter for a deactivation by 
collision u IS connected with the heat of activation 
q in the Arrhenius expression by the relation 

8=14, T=300“K, Q=24,700 calories, = 

415, and 47 5 By substitution one obtains for 
the rate of activation 

Z.M = 4 N*o*» ^ (47 5 )%-« e M 

Q 

=r4 25xl0*o*» N»e“BT 

The rate of decomposition as found by Hirst and 
RidtHiP 18 

Q 

e kf 

taking N 3 = 1 615 x 10^^ molecules per c c at 0 05 mm 
Hg and SOO^'K and assuming equality m the two 
rates, 

o*=:6 07xl0-«cm 

or about 15 tunes that to be expected from kinetie 
theory values Tolman, Yost and Dickinson’s value 
for the same eolculation is 4 7 x 10** ems or neoiiy 
1,000 tunes greater than kinetic theory values. The 
difficulties they pomt out with respect to large 
diameters are thus greatly reduced m signifleance 
especially when we remember that several other cases 
of large effective radii are known MacNair* cal- 
culates the effective diameter of excited Cd atoms as 
3x10** ems from observations on depolarisation 
effects. By companng the per cent of polansation 
of Dg resonance radiation in sodium vapor at 10** 
mm pressure excited by polansed light, with that 
predicted by the Heisenberg theory, Datta* finds 
that the effective diameter of the colliding atoms is 
of the order of magnitude 10-* cm or over 1,000 
times the kmetic theory value Similarly Sehhts* 
calculates the effective diameter of a collision be- 
tween normal mercury atoms and mercury atoms in 

a Free Roy. See lOB, 526, 1025. 

*Fhya Rev. £9, 677, 1027 
*Zeit. f Pfayaik S7, 625, 1026, 

SZeit. f, Pbydk. 54, 260, 1025 
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the 2 *P 2 state to be 8 tfanea kinetic theory value 
Stuart^ finds the effective radius of ooUibiozib between 
mercury atoms in the state with foreign gases 
to be 6 9xl0~* cm MacNair* concludes that the 
largest effective radu are observed m depolanaing 
inffuences of neighbonng atoms. In eases of trans- 
fer of energy between atoms not quite in resonance 
smaller effective radii are observed while with totally 
dissimilor atoms colliding the effective radii are still 
less We would expect therefore that with 
molecules in random distnbution the effective radii 
would be somewhat larger than given by kineho 
theory 

I would like to point oat| that while collisions be- 
tween inactive molecules axe not considered to occur 
any more frequently than is usual in kinetic theory, 
yet collisions between active and inactive moleeules 
which cause a transfer of energy and whidi may re- 
sult in deactivation, axe observed to occur fiO to 66 
tunes as often as is given by kinetic theory using 
data for the radii of normid and excited atoms 
(Sehutz^) This indicates that the apparent abnor- 
mality m diameter for deactivation by collision can 
be accounted for by mcreased numbers of collisions. 
This point might bear consideration Now it must 
be observed that the deactivational diameter calcu- 
lated m the above fashion, presumes 100 per cent, 
effleiency for deactivation eollisions, an assumption 
to which I am unable to subsenbe any more than to 
assume that every collision resulting m a certain de- 
gree of activity causes the molecule to decompose 
In a recent paper* 1 have shown that only one in 
100,000 molecules of aso-methane which may be 
sufficiently activated, actually decomposes We are 
thus in a pomtion to understand more readily that 
the large deactivational diameters are only apparent 
and not real Consider the reverse of the reaction; 

If every collision resulted in the deactivation of , 
then the effective target area or diameter would turn 
out to be quite large, but if we give a kinetic theory 
value to the diameter of A,«t vc may then calcu- 
late the efficiency of deactivation. Another way of 
looking at the same thing is to say that on ordinary 
kinetic theory, an efficient process would appear to 
have larger effective target areas than an inefficient 
process 

Bebnari) Lewis 
National Besearch FeUoiio 

School or CHXuiSTaT, 

VNivxBsrFT or MuraxsoTA 


POLLBN tTBSlUf^ IN PBACHB 8 
Thi writer iMB i»wk«B|6y 

Orty of the J H Hde Aufy of peseh, and in the 
ProcMdmga of the Intensltunul Conference on Pleat 
StenlitieB u reported eonuh rendte on the inhentenee 
of Btenlitiea. In the laW paper, it u stated that of 
127 seedlings seemed trefa open-pollinated Uoseone 
of J H Hale, 42, or 33 |fer eent , wore pollen stenle. 



of the anthers and by ger- 


jndging by the appearar 
nunation tests. 

In the spring of 19^ a nmnber of ww dHng. j». 
snltmg feom eontrolle} crosses, using' J H W«l. as 
the seed parent, hnvejnoomed, end becanse of tho in- 
teraat in tins subjectme counts are given herewith 



s 

1 

Per 

cent 

At 

m 

m 

111 

63 

31 

49 2 

184 

106 

86 

38 0 

182 

120 

0 

00 

193 

178 

0 

00 


Parentage ^ 

3 H Hale X 43215^11 
(Elberta x Grer ^ 

J H HalexMari^ 

(Lcda X Arp) 

J H Hale X 271 

(Slappey x 
J H Halex32 j 
(Cannan x Appey) 

e 

Chinese C A wluA is pidlen stenle, is probably 
the seed-paij of SHberta, and Slberta u probaUy 
the aeed-pe T of J H. Hale. Oreensboro end Car* 
man are prwly direct descendants from Chmese 
Cling and^la and Slappey an probably indireet 
descendant Dewqr u believed to be of another gnnp 
or race, sd this latter gronp or raoe is probably in- 
volved tfibe parentage of SIapp«y and posidbly of 
Blbortaj 

It Interesting that in tiie above eroeses when a 
***^^®^, ®^PP<y parentage waa nee4 no pollen 
8tec^-edlingshave,sofer,o«enmd In the progeny 
of Halex43216 and J H Halo x Mangold, 
tiiarls an i^pannt diffennee in the ability of the 
po^ parent to prodnee m atoness in the pragwy, bat 
th# remain mong^ seedlinga which have not Uoaaed 
UPtmmt this diffennee^ and the latter eventnality 
^together within the bonnds of reason. 


tfew Jbuit AnaxomavkAh 
IBxnmaaan Smsioh, 

Ifew Batmewnne, New Jnar 


C H. CoinniM 


Mat 16, 1627 

T Zeit t Phyuk. », 262, 1926 
• Proc Nat Acad Sei IS, 646, 1D27 


» Omnors, 0 H., ''Fniltwsttiag on the J. H. Hlle 
Peach in Hew Jersey Agrienltiiml Si^eriamt StatfaMi'’ 
>48d Aan p. 1Q2, 1628 
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JACQUES LOEB AND HIS PERIOD^ 

Jacques Loeb was born m Ctonnany m 1869, withm 
a few miles of Strasbourg, or m a region in which 
French and German culture had long mingled Hip 
forebears were among the intellectuals who dunng the 
persecutions attendant on the Inquisition were driven 
out of Portugal and compelled to seek asylum in a 
more liberal country. They migrated from lasbon to 
Amsterdam, and m later and quieter times settled in 
Alsace Thus, along with an mhentanoe diatmotly 
mtelleetnal, Loeb profited by contact with one of the 
richest European cultnres dunng his foirmative pe* 
nod The intellectual cosmopolitanism which moulded 
his growth into physical matunty served him well 
throughout his vaned life He was easily at home in 
the sophisticated intellectual atmosphere of Europe 
and m the younger but rapidly developing lutellectoal 
atmosphere of the United States, where he passed the 
years from 1891 to 1924 

The mfluenee of the French environment on Loeb’s 
mental growth is shown by tbe part the wnhngs 
of Voltaire and tbe French encyclopedists played 
m it, and tho influence of German snrronndings 
IS shown equally by the Gorman Gymnasium and 
university training Loeb attended three German uni- 
versitieB»-Berlm, Strassbnig and Wiirzbnrg It was 
at Strassbnig and Wurzburg that be met the con- 
ditions which were to guide his subsequent soientifle 
undertakings. But his emotions were profoundly 
stirred and his inclination toward hnmamtanamsm 
was fed by the French philosophers, and he always 
looked to these writers as among the great intelieotoal 
and spiritual hberators of all tune In his book, 
*The Organism as a Whole,” published dunng tbe 
great war, his tonnented mind returns to them in the 
search for an anchor and haven of hope. ''This book 
18 dedicated to that group of free thinkers, . who 
flrst dared to follow the conaeqaenoes of a mechanistie 
smenee, . . to the rales of human conduct and 
thereby laid Hhe foundations of that spmt of toler^ 
anoe, jnstice, and gentleness which was the hope of 
oar civilization • . until swept away by the gxeat 
war* 

But it was the advanced syatem of scientifle tcabdiig 

X Based on an address made at the ezercues held at 
the Marine Biolc|ioEl Laboratory, Woods Holet, Hassa- 
ehtisBtti, on August 4, 1927, in eonaeetloB with the 
creotimi of a tablet to Jaequas Loeb. 
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of tile Qerman muvenity whioli enumeipatod Loeb 
xntdleotaally by providing him ^th a foondlttion for 
hist experimental studies Loeb entered vpozi Ms uni- 
versity career at a propitxous time; the Gherman lab- 
oratones were filled with eager investigators and tbeir 
thought was dominated by many fundamental prob- 
lems m physics, chemistry and biology JP'or a per- 
son like Loeb this fortunate circumstance could not 
fail to yield a significant result. His natively strong, 
perspicacious, inqumng mind, already colored by the 
writings of the French philosophers and naturally 
tending away from superstition and metaphysical con- 
ceptions, readily found a resting place in the growing 
physico-chemical behefs of the time 

Loeb received the MD degree at Straesburg m 
1884 To one looking backward in a desire to follow 
the story of his intellectual development it would seem 
natural that he should soon discover that it was not 
medicine as on art so much as medicine as a science 
to which his tastes turned Medicine has m the past 
served as the doorway leadmg into science for not a 
few conspicuous men through it passed Galileo, Gil- 
bert, Toung, Helmholtz, and m our day and country 
Ira Remson Even during Loeb^s novitiate, as it 
were, less than to-day was medicine to be counted 
among the objective experimental sciences But if 
experimental medicine, as such, was shll woefully 
backward, physiology, that basic science of biology 
and medicmo, had already made significant progress 
Durmg Loeb’a student days, Claude Bernard had just 
eeased his colossal labors and Johannes Midler had 
hardly more than completed his extraordinary oaieer 
as leader and modernist in physiology, pathology and 
clinical medicine, and had left to extend his influence 
the bnlliant pupils Helmholtz and du Bois-B^ymond. 
Moreover Ludwig was already started on the remark- 
able undertaking to develop quantitative phymoal 
physiology which was to produce a generation of 
investigators and teachers in that field. 

It was very good fortune which directed Loeb to 
Straasbnrg and a fortune doubtless connected with his 
Alsatian birth Into that French-Ckrman environ- 
ment, the German government projected after 1870 
a center of higher learning staged by a group of 
bnlbant investigators and teachers To the mescal 
faculty it sent such men as Hoppe-Seyler, von Reek- 
hughausen, Schnuedeberg, Naunyn and Goltz. These 
are names to conjure with xn biological chemistry, 
pathology, pharmacology, medicine and physiology 
Loeb was attracted to Goltz, the pupil of Helmholtz, 
who was adding conspicuously to tiie then beginning 
knowledge of cardiac pressure, th^ mechanism of 
shock, functions of the semicircular ^canals, and the 
effects of excision of the brom and spinal cord in 
the frog and dog That tiie last-mentioned subject 


should be the one to ^laim LoeVs apodal intmit io 
not perhaps remhakaUe M view of Ms phibsopliie 
preposseoaions. It was at this tune that Loeb expen- 
mOttted on the duun reflexes and overthrew MunMs 
thems that the Boiandie area is composed of eellidar 
^'sensory spheres, ’’ by showing that the partienlar 
paralyses oecasioned by each cortical excision axe 
abolished as soon as the wound has healed. The 
interest in the centers of brain activity thus aroused 
was to be continued in his later investigation of 
tropisms with wMeh he concerned himself at Naples, 
and which led him to substitute for the anthropo* 
morpMo conception of the responses of ammals ac- 
cording to supposed dedres directing voluntary 
effort, the operation of tropisms or phystco-ckemical 
attraction, on the basis of which there was to anse 
a mechanistie eoneeption of comparative psychology. 

At this point it 18 desirable to retrace a few steps 
in order to follow the particular events which were to 
influence so greatly Loeb’s scientific development 
Lake other discoverers m seienee, Loeb was the 
product of Ms period This central foot in his 
notable career will become increasingly evident as we 
proceed At the threshold of his life’s work circum- 
stances brought Loeb from Strassburg to Wiirzburg, 
to be the assistant of Fick, a pupil of Ludwig, then 
professor of physiology, whoso eontnbutions to knowl- 
edge m the domain of physical physiology are signifi- 
cant The investigation of such problems as the 
physiology of the irritable substances, dissipation of 
energy and heat production in muscle, as well as the 
publication of larger works on medical physics, would 
appear to lie sufficient to have attracted the quantita- 
tively minded student of physiology to this particular 
master. 

But whatever the benefit derived from this con- 
nection, it was small compared with the rewards m 
store from the ohanee association with Sachs wMoh 
it brought about. The association produced admira- 
tion and led to fnendshxp as well as to an impulse 
of direction in scientific pursuit which was to remaia 
essentially fixed throughout LoeVs exceptionally neb 
and van^ career It was the fortunate dianee en- 
counter with Bachs wMch turned Loeb’s talents into 
the broad channel of general physiology Has not 
Claude Bernard* said that genmd physiology is the 
basic biological seienoe toward which ell othen eon- 
vergef Loeb was to find tiie truth of this axiom for 
himself and through his discoveries reveal it to * 
generation of investigators in a far distant land. 

The botanist Sachs^a personality and discoveries 
may be sMd to have dominated thd fleM of plant 

s Bernard, Claude, *'Ab Istrodtietion to the ^ 

SipwiBtttia tfidkiaa,'' fit, liMafflu IMt, ^ 
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pl^tfology fdft mm than tiiirty yean, Mnnreen 1B57 
and 1M&, and his inflac^ae eontauneB up to the preaent 
fame. The physiolos:y developed hy Sachs eras based 
on chemioal and physical actions which he described 
under the tern tropisms hehotropism, chemotropism, 
geotropism— -or reactions to light, chemicals and grav- 
ity Loeb’s alert mind grasped the significance of 
these phenomena, not only for plants but probably 
also for animals, so that we find bim spending the 
winter months from 1889 to 1891 at the Naples 
Zoological Station, where the ideas he had fonned 
could be subjected to experimental tost. It was this 
period and under these particular mrcumstanoes that 
yielded Loeb's disoovenes in the animal tropisms and 
m hetoromorphosis 

In a recent biographical sketch,* one of his dis- 
tinguished pupils asonbes the studies leading to the 
idea of heteromorphosis to a desire on Loeb’s part 
to combat the vitalistic conception of orderly animal 
development Thus purpose may well have had a part 
in the planning of the experiments, since at a later 
date Loeb became a warm antagonist of all mystical 
biological beliefs. Be this at it may, Loeb would seem 
to have been moved also by the eonviction that the 
physico-chemical forces aefang on living matter are 
one and the same, both for plants and animals. In 
other words, he applied by means of sharp, ingenious 
expenments the discoveneg made by Sachs in plants 
to ammals as well. Later Loeb extended the observa- 
tions into the field of psychology and found them to 
hold there, so that he came to apply his deductions 
to the caiplaiiation of omlain phenomena of animal 
behsvicii^T'his line of investigation would have been 
approvadjby Claude Bernard who wrote. am per- 
suaded that the obstacles surrounding the experi- 
mental study of psychological phenomena are largely 
due to difficulties (associated properties) of this kmd; 
for despite their marvelous efaaracter and the dehcaoy 
of their mamfestations, I find it impossible not to 
include eerebral phenomena, like all other phenomena 
of living bodies, in tiie laws of scientific deter- 
minism* 

Just as scientific men are made by their time, so ex- 
traordinary seientifle men make tbmr time what it is. 
Loeb is now definitely launched on his life’s woi^ 
which was, as far as was possible to him and with 
the knowledge availahle, to reduce biological appear- 
ances, the so-called manifestations of life, to the 
status of phymco-eheimcal reactions. It is in eon- 
neefaon with faie investigation of the phyrieo-chemical 

*Bob«rtioa, T. B,, Bpienoe July, 1926-27, 

wl, p. XU. 

4 Bernard, Oaude, Xntroduotlon to ike Btndy of 
^ixpnimeatal Medieiae/’ the IfaemlUan Co., 1927, p. 91 


rektlous of vital phenomena that Loeb has exerdaed 
so great an influence on his generation. This is, of 
course, not the oocamon on which to enter into a 
discussion of the controversy, not yet wholly adjusted, 
on vitalism versus determinism Early in Loeb’s sci- 
entific career, far more so than at present, the nature 
of vital phenomena was a subject of eager debate^ 
In this early penod, the emaneipatioii from mystical 
nofaons had not yet come to some great minds Was 
not Johannes Muller, the German eolossus who be- 
strode all there was of medical science in his day 
and who was the master of Helmholtz, a confessed 
vitalistt He believed m the existence of something 
m vital processes which does not admit of mechanical 
expression; his strongly objective mind forced him, 
none the less, to hold that the mechanical explanation 
of phymological phenomena was to be pushed to the 
limit ‘^80 long as we keep to the solid ground of 
observation and experiment ” 

Fortunately, natural science had progressed further 
in France in the first half of the nineteenth century 
than in Germany The influence of the disoovenes 
of chemists such as Dumas and Berthelot and of 
others penetrated into physiology The times brought 
forward the extraordinary figure of Claude Bernard, 
of whom Dumas said **!]^ was no mere physiologioal 
expenmenter, but physuligy itself ” Like Magendie 
and Johannes Miiller, he made his bow to vitalism, 
but gave it the widest possible berth* Paul Bert, 
pupil and successor to his choir at the Sorbonne, said 
that, thanks to Claude Bernard, ^'the scientific method, 
respect for whose laws leads to certainty in the sci- 
ences of dead matter, assumed equal authority in the 
sciences of Imng beings.” The stage was set for the 
now era in biology which was now to be established 
on the rapidly expanding sciences of physics and 
chemistry 

A succession of remarkable men appeared and their 
accomphshmeuts were destined to transform the out- 
look on the natural sciences. Thus, Loeb’s generation 
of biologists was called upon to sustain a weight of 
investigative genius in physics and chemistry of 
hitherto unknown magnitude, and to his lasting credit 
Loeb was to perceive the trend of events and to smise 
the extraordinary influence which these soienoee were 
to exert on physiology. Hence he threw his splendid 
talents into the study of biological phenomena along 
the lines of their physical and chemical ootivitieB, 
with resnlts of which you are aware and which 
proved to be of the first importance for the sub- 
ject of general physiology as now conceived. How 
great this weight of investigative influence was can 

> Garrison, F H., 'antroduetion to the History of 
Mcdleias/' Bditlmi H, PblMriphia, XB17, p. 676. 
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beet be seen from a tabulation^ Bomewhat arbitrarily 
uonstmeted, which I present The remarkable efbet 
which the development of that composite science 
we cal] physical chonustry — a union of mathematies, 
physios and chemistry — ^was to exercise on biology 
and in the application of which to the interpre- 
tation of phenomena of living matter Loeb was an 
outstanding figure, is presaged in the fundamental 
discoveries of (kbbs, Pfeffer, van’t Hoff, Ostwald, 
Arrhemns and J. J. Thomson, with whose period 
Loeb’s IS in immediate contact 


Faraday 

1791-1867 

Liebig .. - 

1803-1878 

Wohler « 

1800-1882 

J Mdller _ 

1801-1858 

Bernard 

1818-1878 

Ludwig 

1816-1895 

do BoisBeymond 

1818-1896 

Hdmholts 

1821-1894 

Virehow 

1821-1902 

Pasteur . _ 

. 1822-1895 

Pick - . - 

1829-1901 

Marwell 

. 1831-1879 

Sachs . „ . 

. 1832-1897 

Golts „ „ . . . 

1834-1902 

Gibbs - „ 

1839-1908 

Pfeffer . ^ . 

1845-1920 

Emil Fischer . 

1852-1919 

van’t Hoff 

1852-1911 

Ostwald - 

1853- 

Ehrlich 

1854-1916 

J J Thomson 

1856- 

Arrhenius 

. 1859- 

Loeb - - 

1859-1924 

Nomst - . - 

1864- 

Bonnon . . 

1870- 

Einstein 

. 18t9- 


It was eharactenstic of Loeb’s agile mind that he 
should so surely and quickly catch the drift of thought 
and feeling, or the Zeitgeist, of the i>enod and pro- 
ceed to bend the new physico-chemical knowledge to 
the uses of physiology This was only repeating 
what he had already done with Sach’s tropisms, and 
IB something which fertile minds are always doing or 
striving to do A mathematician has told me that 
the growth of mathematics in the last fifty years 
made possible Einstein’s calculations, which corrected 
and extended Newton’s disoovenes Taken all in all, 
phymeal chemistry constituted for Loeb the bright 
slver thread on which are stmng the brilliant beads 
of his discoveries What the chief of these beads 
are may be read on the bronxe tablet erected to-day 
to his impenshable memory ‘'Brain Physiology; 
Tropisms; Regeneration, Antagonistic Salt Actum; 
Dnratmn of Life, Colloidal Behavior’’ A remgek- 


sMe list truly of significant titles, and more xemarie- 
aUe even in that these complex irfienomena dumld 
have been brought so largely within the daflmtuia 

of physico-chemical action. 

• • • • • 

Jacques Loeb has been among us so recently that 
many of us recall as of yesterday bis vind personahty 
— ^his scholarly, slightly stooped figure, his noble 
head with strongly marked, refiective features, Us 
thoughtful and somewhat pensive eyes, and the 
hearty, merry peal of laughter with which he lightened 
passing events of a world to him not always devoid 
of depressing moments and anxious thoughts 

The man Loeb was the scientist, ever pursued by 
an inner demon demanding of him the solution of 
the next problem. It is of men like Loeb that Priest- 
ley said that each discovery shows many other dis- 
coveries that should be made, and Pascal invented 
the paradox that, “We are in search never of things, 
but of the search for things” Loeb gave himself 
no respite, each succeeding year he drove, if pos- 
sible, with greater intensity toward a goal always 
approached and yet always eluding Possessed 
of that vigorous quabty of imagination which goes 
by the name of intuition or even inspiration, ud 
which in essence consists of a feeling in the mind 
that amounts to a presentiment of truth, he was a 
remaidiably fruitful inventor of ideas or hypotheses, 
the experimental verification of which is the chief 
means of extending scientific knowledge. His pre- 
science reminds an associate of Faraday, heeause of 
Loeb’s uncanny gift of knowing the truth before the 
experiment was made “I know what it is; the ques- 
tion IB how to prove it The proof might be loi^ 
in coming, but it would come and then the result 
ifould he startling Loeh’s habit was to ponder, 
sometimes for years, chance findings, until the mode 
of attack of the problem appeared, and he tiien 
moved with precision and celerity. In this way frag- 
mentary observations, partly his own and partly 
others, on artificial fertilization led to the diseovery 
of its produotion at will, and artificial parthenogene- 
sis was discovered. 

Newton said that he made hie diseoveries ’’by 
always thinking unto them . till the first dawn- 
ings opmi slowly little by little into a foil dear 
light” The power of long thought is something 
that goes with the highly original gift which we amo- 
eiate with genius Buffoa said that genius is patience, 
and Newton attributed Ins diseoveries to “nodimg^^ 
but industry and patient thonght.” Claude Bemaed’s 
definition is more searching ; “Genius is revealed ift a 

^Northrop, J H, “Jacques Loeb— 1SS9 to 
/ad. JSng Chem., 1924, xvi, gig. 
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dfliieftto teeluig which eorrecUy toxeaees the lawi of 
nataml phenomenA, but thu we must never forget, 
that correetnesB of feeling and fertility of idea eon 
be establuhed and proved only by expenment 
'^OemoB IS pahenoef No, it is not quite that, or 
rather it is much more than that, but genius without 
patience is like fire without fuel — ^it will soon bum 
itself out ”* Loeb possessed the patience and he had 
the industry, alas, his industry was in ezeess of his 
physioal constitution, so that ho burned out his life 
before he consumed his talents 

In 1910 Loeb exchanged a professorship at the 
University of California for membership in The 
Rockefeller Institute for Medical Research He or- 
ganized at the Rockefeller Institute the Division of 
General Physiology, the first department of the kind 
to be created m the United States It was fitting 
that Loeb, whose disoovenes had so enriched general 
biological science, should have been the pioneer of 
general physiology in this country The growth of 
the new establishment was such that in 1918 a 
Journal of General Phyatology was called for and 
Loeb undertook the task of founding and editing 
such a journal His removal to New York called 
for modification of the research program. As may 
be observed from his discoveries in the field of col- 
loid chemistry, his fertile mmd met the new condi- 
tions. By dividing the year between New York and 
Woods Hole, Loob's working facilities were enlarged, 
and this happy arrangement filled his last years with 
ementifie opportumty commensurate with his needs, 
sympatheUc scienUfio association, and although grudg- 
mgly given with those recreative enjoyments which his 
intense nature required 

Loeb was of the type of the intensive individual 
investigator, hence his immediate pupils are not 
numerous. But if Loeb’s direct influence was re- 
served for a favored few, his wider influence has 
been shared by a large body of students and investi- 
gators and even by the educated lay public His 
personal contact with successive groups of scientific 
workers at Woods Hole, the Rockefeller Institute, and 
dsewbers has been of moaloulable value. Loeb’s pro- 
found scientific learning and experience, wide read- 
ing, liberal views often warmly expressed, vivid 
uoagmatton widely dispensed, and his fund of spark- 
ling wit made him at all times a stunng and d^ht- 
f al companion No one eould have been kinder than 
Loeb m his human relations, and fortunate were 
those who came under the reign of his genial, many- 
«ded personality. It is unhappily too true of him 
“that he may be succeeded, but can not be replaced ^ 

V Bernard, Olaude, ‘*An latroduotica to the Study of 
^htperlment^ Medicine,*’ The HaemiUan Go., I9&7, p 43. 

•Lodge, Sir OUm, *'Plotteers of Seienee,** London, 
The Maemfflan Go., 1898, p. 808. 


Jacques Loeb’s life was spent in on ardent desire 
to interpret nature. It was peculiarly true of ium, 
as has been said, that knowledge is at once the sole 
torment and the sole happiness He knew as fqw 
come to know the joy of discovery, which is one of 
the liveliest the mind of man can feel. He knew 
also, almost too well, that this joy of discovery, to 
which his inner demon impelled him, is no sooner 
found than lost, that it is but a flash, whose gleam 
discovers fresh horizons, toward which our insatiate 
curiosity repairs with still more ardor This is re- 
search the search for truth which, if never found in 
its wholeness, is yet secured in significant fragments, 
and these fragments of universal truth are precisely 
what constitutes science* To this search for frag- 
ments of universal truth m living matter Jacques Loeb 
devoted his great talents and his rich life. 
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CHEMISTRY IN RELATION TO BIOL- 
OGY AND MEDICINE WITH ESPE- 
CIAL REFERENCE TO INSULIN 
AND OTHER HORMONES 
II 

OrOANS of iNTERNAli SeCBETION 
I may now bo permitted to call your attention to a 
field oi knowledge that has occupied experimenters 
for more than half a century — a field of great im- 
portance not only to the biologist m general, but to 
those who are associated in any way with medicine^ 
as the bxo-chemxst, the physiologist, pharmacologist, 
the numerous representatives of tlie medical and sur- 
gical professions — a field that is concerned with a 
study of the functions, both normal and abnormal, of 
the organs of internal secretion. To the chemist is 
given a unique opportunity in this field and here, as 
is so often tlie case m biplogy, the last word is hia. 
In saying this I have particularly in mind the obvious 
chemical aspects of the problems here presented, as, 
once they are cleared up, the physiologist and the 
physician ore enabled to outline their own problems 
relating to the function of these organs with greater 
precision. 

The significance of the interdependence of the van- 
ous mechanisms of the ammal body, of their admirably 
regulated activity and the harmonious manner in 
which these mechanisms cooperate m the development 
and growth of the individual from the moment when 
they firet become apparent in early embiyomc life to 

• Bttnard, Olaude, ’^An Introduetion to the Btu^ «t 
BaperhnaatsI Medicine,” The MacMiltan Go., 1887, 

p. 288. 
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the time when we ore returned to the duet ttom which 
we sprang has no doubt always been apparent to the 
mind of man, as is so well xUustrated in Aeeop’s fable 
that it will not do for the vanous members of the 
body to fall out with each other The medicine of an 
older time has long used the words consensus par* 
Uum, the mutual dependence on each other, in other 
words, this interrelationship, of the vanous organs 
Generally speaking, until about a century ago the 
consensus parttum was supposed to be effected solely 
through the intermediation of the nervous system — a 
point of view tersely expressed in 1752 by the French 
anatomist Cuvier when he said ^‘Le systime nerveux 
est, au fond, tout ranunal, les autres systtoes ne aont 
1& qne pour le servir/’ According to this view, then, 
to put the matter in popular language, certain control 
stations in the brain and spinal cord and of the pe- 
nphoral autonomic nervous system coordinate all the 
functional activities solely by means of telegraphic 
communication (though a nervous impulse is quite a 
different thing from an electric current) During the 
past seventy years, however, conjoined chemical and 
physiological discoveries have brought to light a new 
method of eommuuicatiou between organs and a co- 
ordination of their functional activities, closely linked, 
to be sure, with the longer known type of control but 
yet quite distinctly different To-day we also have, 
as Professor Starling so apUy put it, an efficient 
postal service at the disposal of the vanous mocha- 
msms of our body The little packets of chemicals 
sent out by the organs of internal secretion are car- 
ried by the blood stream to their appointed destina- 
tions and are generally called hormones, the name 
given to them by Starling twenty years ago. The 
term is derived from the Gh'eek verb 6ppaM (1 stir up 
or excite), and is perhaps less appropnate than the 
designation chemtcal messenger, earlier applied to 
this class of substances by the same physiologist 

These chemical messengers may initiate changes in 
the functional state of a distant nerve cell or nerve 
terminal, or a senes of diemical changes, or take part 
m some intermediary chemical reactions in a distant 
organ— reactions that may or may not have been ini- 
tiated primarily by a prelnmnary nervous impulse or 
telegraphic message 

The organs m which these chemical messengers are 
daborated and from which they are despatched into 
the blood stream are known as organs of internal 
secretion, or endoenue organs Some of these are 
called ductless glands — structures tiiat ore entirely 
devoid of secretory ducts, as their name implies, and 
can only perform their functions by sending their 
diemical messeitgera into the blood and lymph, by 
which they are transmitted to the various organs of 
the body Examples of such ductless glands are the 


thyroid, the parathyroids, tbe pituitiry cotgan and fhe 
intestinal muooea. Examples of endocrine oagaas 
that play the doable zfile of producing fennenta or 
other chemical agents that ore eliminated by special 
ducts or passages as well as chemieal messengers that 
pass into the blood stream are the pancreas and the 
sex glands 

The entire list of organs possessing an eadoonne 
function need not be given here Let it suffice to say 
that additions to the list of chemical messengers are 
constantly being made as the conceptions m this de- 
partment of physiology have broadened in conse- 
quence of more intensive experimentation Organs 
such as the heart, for example, have been shown to 
produce substances that influence the rate of its con- 
tractions by an action on its regulatory nervous 
mechanism The carbon dioxide that is excreted by 
our tissues as an end product of their metabolic activ- 
ity acts as a hormone or regulator of the external 
respiratory apparatus In tiie widest and perhaps 
truest sense of the word, every tissue, as Schfifer re- 
marks, 18 an internally secreting structure 

Juice expressed from the embryonic heart of the 
chick contains a chemical substance, or perhaps more 
than one, that is indispensable for the continued 
growth, in the warm chamber, of an isolated fragment 
of an embryonic heart. This continued maintenance 
of life and growth m the thermostat of fragments of 
tissues excised from cold or warm blooded animals or 
from tumors was initiated by Ross G Harrison and 
18 known as tissue culture Carrel has suggealed the 
term "Trephones” (from ypi^w — I feed) for the 
growth-promoting substances of embiyonio tissue 
jmee and of leucocytic extracts I have called to your 
mind tlie work of Carrel and his associates on the 
artificial propagation of the fibroblasts taken from a 
fragment of the embryonic heart of the chick because 
tile indispensable trefhones or growth-producing sub- 
stances that must constantly be added to the culture 
medium may properly be called hormones. They are 
produced in the cell laboratories of the duck’s heart 
and function ui some as yet unexplained manner as 
regulators of the complex intermediate cbrnmoal proc« 
esees that are necessary to the orderly life of the cdl. 
It will interest you in this connection to learn that 
Carrel and his collaborators have, from January, 
1912, to June, 1927, earned a fragment of embxyome 
heart tissue through 2,987 generations or ^'passages of 
cultivation ” There is no reason to doubt that tins 
fragment of tissue would contmue to develop lodcfl- 
nitely, provided only the temperature of the thermo- 
stat be maintained at 37.6^ and that the oompodthm 
of the nutritive medium remains eonataat 1%nse 
extraoxdinaaty growtii^promoftiiig snfastanees me 
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IfftB tile emhryome tieeoe {and of lenooeytee) may 
for tile preeent be olaaeed witii the honnonea. 

You am all awam that modem research has re- 
vealed the aatomahing fhot that we require for the 
complete noonahment of the body, in addition to the 
energy-yielding and mineral constitnente of our food, 
nunute quantities of other sabstanoea which are called 
vitamins. There are many analogiea between the 
physiological properties of these vitamins, which may 
be called hormones of plant origin, and those that are 
produced in the animal organism. 

Aocoiding to many plant physiologists, chemical 
mesaengers appear to play an important, if not occa- 
sionally a greater, rdle m the life of plants than they 
do in that ot animals, but as this phase of the subject 
lies outside the field of my own experimentation 1 
shall content myself with having called it to your 
attention 

1 can not enter into the details of the story of the 
discovery of the functions of the ductless glands 
proper or of the endocnne functions of the organs 
that have both an external and an internal secretion 
The whole subject constitutes one of the greatest con- 
tributions of the nineteenth century to scientific medi- 
cine Osier in his ^'Evolution of Ifodem Medicine’’ 
gives it as his opinion that 

titere is perhaps no more fascinating story in the history 
of science than that of the discovery of the so-eallod 
dnctiess glands . No such nuracles have ever been 
wrought by physicians as those which we see m connoc 
tion with the internal secretion of the thyroid gland 
The myth of bringing the dead back to life has beon 
associated with the names of many great healers siuce 
the incident of Empedocles and Pantheia, but nowadays 
the dead m mind and the deformed in body may be re 
stored by the touch of the magic wand of science The 
study of the interaction of those intemel secretions, their 
mfluence upon development, upon mental processes and 
upon disorders of metabolism is liktiy to prove in the 
future of a benefit scarcely less remarkable than that 
which W 0 have traced u the infectious diseases. 

We are but at the beginnings of knowledge, espe- 
cially as concerns the chemical and physiologioal 
problems that are presented in tins great field. Con- 
sider, for example, that remarkable and still unknown 
hormone daborated in the anterior lobe of the hypo- 
physiB and passing from thence into the blood In it 
we have a chemical agent that can affect the growth 
of bone and other stroetares to an extraordinary do- 
pes* The onoheoked action of this growth-stimulat- 
ing prinoii^ extending over a penod of years, leads 
to aerome^y or gigantism. Evans and Long, by 
injecting potash extracts of the anterior lobe of the 
daily into yoong rats, have succeeded m 
prodneing geritaMe giante of tiiem One typi- 


cal experiment may be cited; a rat received intraperi- 
toneally anterior hypophyseal substance for a period 
of 333 days At the end of that tune the animal 
weighed 506 grams, while its healthy litter mate eon- 
trol weighed only 248 grams. 

Studies of this nature have succeeded for the first 
time in throwing a bridge across the ebasm that haa 
hitherto separated bio-ohemistry from moi^hology. 
Distinguished anatomists, indeed, as Sir Arthur Keith 
and Professor Bulk, of Amsterdam, have expressed 
their conviction that the differentiation of mankind 
into racial types is due to the differential mteraetion 
of these endooune organa The cumulative expen- 
euce of a host of medical observers during the past 
seventy-five years has demonstrated beyond a doubt 
that innumerable departures from the normal in re- 
spect to bodily stature, facial configuration, sexuality, 
general metabolism and even the mentabty find their 
explanation m the over- or under-aotivity of these, 
anatomically speaking often quite insignificant, struc- 
tures, or m a lack of harmony m their cooperation. 
It IS one of the tragedies of life, a decree of fate, 
that we should be both ^*the beneficiaries and the vic- 
tuns of the chemical activities and correlations of our 
endocrine organs.” 

Our chemical knowledge of the elusive pnnciplesi, 
elaborated m mmute quantitieB only by these indis- 
pensable organs, is in its mfancy, as I have already 
intimated, and still lags far behind our aequamtaneo 
with their physiological actions Only two of them, 
substances of low molecular weight and relatively 
simple structure, have been prepared synthetically* 
In respect to these two, then, orgamo chemist haa 
agam come to our rescue and both the experimentalist 
and the manufacturer are now free to accept their 
deliverance from the products of the slaughter house. 

The first of these hormones to be conquered is the 
one that is elaborated m the so-called m^uUa of the 
suprarenal capsules, small yellowish structures, eaoh 
shaped like a oocked hat and fitting snugly on top of 
its corresponding kidney. The two organs together, 
in a fully developed man, weigh less than a third of 
an ounce. Life is impossible without them like 
some others of the endocrine organs, notably the 
hypophysis, they are double stmeturea, fused in the 
Idgher animals into what is apparently only ofie organ 
consisting of a medullary or inner portion and a cor* 
tioal or outer portion. This oortied portion contains 
a hormone, or hormones, more immediately necessary 
to life than that product in the medulla. Invegtigu- 
toxe are now ooeupysng themselves with it and we look 
forward, I confidently believe, to a suecesstul outoome 
of their reaearohes* 

The medullary hormone u called by various names, 
a« Udreuin, snpraranelm, snprarenin, adrenalm and 



MO 


scisircB 


[VOL. tlXVi; Ko. im 


epmepliniie, the latter hamig been adopted by the 
United States Pharmacopoeia as the offloial designa- 
tum. Thu name was coined by me thirty years ago 
at a time when 1 supposed that the form in which I 
had succeeded m isolating it represented the base as 
it actually exists m the capsules 
Without going into the details of earlier attempts 
to isolate the principle, all of which I have described 
in a historical paper published in 1903 (Amer Jowr^ 
Pharm 1903 75, p 301), I hope that you will permit 
me to say a few words about my own investigations 
towards its isolation With the assistanoe of the late 
A C Crawford I sucoeeded in separating the hor- 
mone from its numerous tissue concomitants in the 
form of a benzoyl derivative. On decomposing thu 
benzoyl derivative with hot dilute snlpbunc acid m 
an autoclave we obtained the active principle ifi tiie 
form of a sulphate which possessed the charactenstio 
physiological activities of suprarenal extracts and 
reacted, furthermore, with a senes of chemical re- 
agents in a manner that u quite specific for such 
extracts and limited to thm The principle as ob- 
tained by saponification of the benzoyl denvative was 
thrown out of its solution by means of ammonia in 
the amorphous state and was shown to be a weak 
base A picrate, a bisulphate and other salts of it 
were prepared, all of which were shown to possess a 
high degree of physiological activity An acetyl 
denvative, a phenylearbamie ester and other denva- 
tives were also prepared and certain degradation 
products of the base were isolated and studied 
Without giving any further details of thu earlier 
work, '^ch occupied my time for a number of years, 
I Will merely state that the elementary composition 
of the base was established by analysu of several 
denvatives, including a sulphate, and was stated to be 
represented by the formula (Ze$t f 

phyatol Chem , 1899, xxvin, 318) 

After I had completed the above descnbed inves- 
tigations and while I was still endeavonng to improve 
my processes I was visited one day in the fall of 
1900 (as I recall it) by the Japanese chemist, J 
Takamme, who examined with great interest the 
various compounds and salts of epinephrine that 
were placed before him He inquired particularly 
whether 1 did not think it possible that my salts of 
epinephrine could be prepa^ by a simpler process 
than mine, more especially without the troublesome 
and in tins case wasteful process of benzoylating ex- 
tracts of an animal tissue He remarked in thu con- 
nection that he loved to plant a seed and see it grow 
in the technical field. I told Takamme that 1 was 
quite of hu opinion that the process could no doubt 
be improved and simplified At this very time also, 
V. Ffirtii had just prepared an amorphous, highly 


active, indigo-eoJorod oompound of tiu ootiva pnn- 
mple, which he named supranaun, but no analytieal 
data were given and no empmeai formula for hfai 
principle was established 

Takamme prepared suprarenal extracts mm con- 
centrated than mme, and without first attempting to 
separate the hormone from its numerous concomitants 
by benzoylating or otherwise, sunpiy added ammonia 
— the reagent that 1 had so long employed — to Ua 
concentrated extracts, whereupon he immediately ob- 
tamed the native base m the form of burr-like olusters 
of mmute pnsms m place of my amoiphous base 1 
have often been asked why 1 had not myself attempted 
to solve the problem m thu very simple fashion. 
The truth u that 1 had tried to do so but always 
found that the dilute extracts tested simply tamed 
pmk m a short time on the addition of ammonia 
without depoBitmg a base, either crystalluie or amor- 
phous Inasmuch as even very dilute solutions of 
the salts obtained by me on saponifying the benzoyl 
denvatives always gave a preeipitate with ammonia, 
I fell back on the hypotbesu that other oonstituents 
of the impure extracts prevented its precipitation by 
ammonia from my dilute native extracts — an er- 
roneous assumption. Takamine^s success was due to 
the emplojmeot of ammonia on very highly conoen- 
trated, though impure, extracts. The fact that my 
amorphous base could be precipitated from even 
highly dilute solutions was, os I soon found, due to 
the f^ that one benzoyl radical had not been removed 
during the saponification Takamme adopted the 
empmeai formula G^oH^t^NO, as the ^^probable esft^ 
pmcal formula’’ of his substance, which was immedi- 
ateiy patented in this country and manufactured, 
greatly to the advantage of medicme I was soon 
able to demonstrate that my epinephnne — 

— ^bad retained a single benzoyl radical, C^HgCO, 
that had resisted saponification and could only be 
removed from the base by drastic treatment with 
strong acids and heat, a treatment which at the same 
time obliterated every trace of the eharaotenstio 
physiological action of the hormone (Johns Hopkins 
Hospital Bulletin, 1901, vol xii, p 337) I suspect 
that the retained radical was attached to the inude 
nitrogen of the side chain of the molecule— an un- 
usual circumstance m any event Subtracting the 
molecular weight of Ihe retained radical from 
original formula, C^rH^NO^, leaves CioHj^NOi, 
which formula is very close indeed to that amdgned 
by Takamme to his erystoUme base, and Aldmdi, 
who had been my assistant and vdio, oomcidently irith 
Takamme and quite independently of him, alw dls- 
eovered that the base is obtainable m crystalliBe form 
when ammonia is added in sufficient quantity to a 
higUy concentrated snpfmreaal extract, wrote, iHth- 
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out knowuig ftt the tuno that I had already disoorered 
the ccmoealed Tadieal . ^*lt ia mtereating to note in this 
oonneotion that if ve imbtract a benaoyl rendne from 
Abel’s formula for epmephnn — — ^ve ob* 
tain a formula which la not far removed 

from that of adrenalin.” (Amer Joum, Pkyatol, 
vol V, p 461) 

I venture to say in extenuation of the blunders of 
a pioneer in this field that the rosolts obtained by me 
wad my dose approximation to the true elementary 
composition of the hormone were not due to ehanoe, 
but could have been obtained only from the study and 
analysis of a senes of fairly pure chemical individuals 
Every one of these denvatives had, however, as 
already stated, retained a single benzoyl radical 
The efforts of years on my part in this once mys- 
tenouB field of suprarenal medullary bio-ohemistry, 
marred by blund^ as they were, eventuated, then, 
in the isolation of the hormone, not in the form of 
the free base but in that of its monobenzoyl denva- 
tive Aldneh finally established the true empirical 
formula, the correctness of which was 

afterwards conclusively vended by others abroad. 

I can not look back on my own poor efforts to 
elucidate the chemical constitution of the compound 
with pleasure After the preparatory pioneer work 
thus far outlined there followed the brilliant re- 
searches, in respect to the chemical constitution of 
the honnone, of the chemists, Dakin, Jowett, Pauly, 
Fnedmaun, Stolz and Fl&oher, which have finally 
cuhninated in the synthehe production, first of the 
racemic and later of the laevo-rotatory form, as pro- 
duced in the animal organism itself The work of 
these chemists has shown that the suprarenal medul- 
lary honnone » an aromatic amino-aleohol, dihydroxy- 
methyl-ammo-ethylol-benzene, 

C,H,(OH), CHOH CHj, NH CH,. 

The cells of the medullary portion of the supra- 
renal gland are intimately related in theix origin to 
the sympathetic nervous system, and we are not sur- 
prised therefore to find their secretory product, 
adrenalin or epinephrine (U S P ), has a phar- 
macological and quite specific aifinity for the sym- 
patfaetie nervous system — ^the thoracic-abdominal part 
of the autonomic nervous apparatus. The changes 
mduoed by epinephrine m the activity of the vanous 
organs innervated by this system are in all respects 
like those that are brought about when the sympa- 
thetic fibers eontrolhng these organs are stimulated 
by an eleotne current A small quantity of the hor- 
mone administered intravenously will cause vaeo-con- 
striction, increased rapidity of heart action, dilatation 
of the pupil, relaxation of constricted bronchioles, 
inhibition of the peristaltiti movements in the alimen- 


tary canal, contraction of the pylorus and ileo-eoecal 
spi^otetB, increased moUity of the pregnant uterus 
and raobilizatum of the glycogen of the liver with a 
resultant glycosuna. We have here then an examfde 
of a definite chemical principle of known stmotore 
which, when earned by the blood to a tominal point 
of the sympathetic system, induces exactly those alter- 
ations that follow eleetneal stimulation of the sym- 
pathetic fibers that pass to these terminal points* 
In more technical pharmacological terms, the hormone 
stimulates, sensitizes or acts m an inhibitory manner 
on sympathetic myoneural or adenoneural, junctions 
of the sympathetic nervous system Because of this 
highly specific action this hormone and the many 
others of its class that have been isolated in recent 
years firom various animal, plant and bactenal prod- 
ucts have been given the name of sympattiomimetio 

I can not pause to give an account of the vanous 
beneficial uses which several of these sympathomimetie 
amines have found in medical practice Nor can I 
enter upon a chemical or pharmacological analysis of 
these numerous, naturally occurring or synthetically 
prepared, biologically very important substances tiiat 
are classified with epmephrme as pl^enylalkyl- or 
phenylalkanolamines This group is only one of 
many groups of physiologically more or less active 
subrimnees grouped together as a class of biogenous 
amines 

It IS worth while pointing out m this connection 
that from the structural point of view a whole senes 
of alkaloids, as bydrocotarmne, anhalomine, mihaloni 
dine, papaverine, laudanine, bulbocapmne, corydine, 
berbenne, canadme, cryptopine, protopme and many 
others can be brought into genetic relationship with 
the phenylalkylamines above referred to, as has been 
outlined by Eiger. 

I may conclude this section of my lecture by a 
brief descnpiion of a plant prmoiple, ephedrine, 
closely related m structure and phymologieal action 
to the hormone of the suprarenal medulla For more 
than 5,000 years the Chinese have used the stems of 
Ephedra vulgarts, under the name of Ma huang, as 
a medicine famed among them as a diaphoretic, a mr- 
milatory stimulant, a sedative in cough and an anti- 
pyretic. The Japanese chemists Yamanashi and 
Nagai first isolated from Ma huang a derivative of 
phenylethylamine and named it epbednne The 
chemical structure of this laevo-g 3 rrouB plant base 
has been determined and is evident from its formula, 

OtA CH OH CH CE, 

Jra CH, 
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be noted, on eompanng tJus letriiotural formula wl& 
Qiat of epinephrine, that ephediine containe two 
aquunetne earbon atoms as compared with the one 
of epinepbrme, which latter also differs in containing 
two phenolic hydroxyl groups in the ortbo^position 
to each other, making it much more suseeptible to 
oxidation than ephedxine Ladenburg and Oelsdila- 
gel, who determined the chemical struetnre of epfae- 
dnne, have snooeeded la isolating from the Ephedra 
vulgana of Europe a stereoisomer, pseudo-ephednne, 
which IB not, stnctly speaking, an ophcal antimere 
in its oonflgaration Its dextro-rotation is due to a 
difference in the spatial arrahgement of the alcobohe 
hydroxyl group of the above structural formula. 
The four possible isomers of ephednne have been 
prepared synthetieally and isolated and an extensive 
literature has already appeared in eonneetion with 
their cfaonucal and pharmacological properties and 
with the medical uses of the laevo-gyrous isomer, 
ephednne. The pharmacological action of this plant 
phenylalkanokunme is qualitatively identical with 
that of the suprarenal base, epinephnne, in other 
words, it IS a typically acting sympathomimetic 
amine It is less active physiologically than the 
latter, but its effects are more prolonged In ike 
form of ephednne sulphate it has already been found 
to be of great value in nasal operations and in oph- 
thalmology Its ultimate value in senons diseases of 
tile heart, m shock, hypotension and other pathological 
states IB now being made the subject of numerous 
investigations 

The Hobmokb or vhx Tbyhoid QLAxn> 

A second hormone, the ohemical constitution of 
which has only recentiy been unravelled, is that pro- 
duced by the thyroid gland, a small tnlobsd organ 
set astnde the windpipe, below the latynx, and 
weighing in man 36 grama or ounces. In this 
connection I may add that we are also endowed with 
a number of very small endocrine oxgans, the para- 
thyroids, usually four in number, two on each side 
of the neck, closely adherent to the dorsal surface of 
each lateral lobe of the thyroid gland. While the 
thyroid gland of man weighs about 35 grains or 1)4 
ounces, the four parathyroids, each about the aise of 
a hempseed, weigh together only half a gram or 7 to 
6 grains These minute glands, like the thyroid itself 
and most of the other organs of internal secretion, 
have on unusually good blood supply and are essen- 
tial to life, one of their known functions being that 
of controlling in some as yet undefined manner the 
ehemioal combinations of the calcium in the tissues. 
Their hormone has not yet been isolated. 

The hormone of ihe thyroid gland was first isolated 
in ciystalline form by E C. Kendall in 1914, and was 


named tiiytaxine by hun. A year ago C H. Harmg- 
ton, of University College Hospital, Londoii, described 
an improved method for the separation of thyroxine 
from the thyroid tissue and by the brilliant applica- 
tion of well-known methods of break-down and syn- 
thesis obtained an iodine-free degradation product, 
desiodothyroxine, diffenng only from the natural hor- 
mone ID being devoid of the four iodine atoms presmit 
in the latter Hanngton next succeeded in working 
out the constitution of this desiodothyroxine and 
found it to be the p-hydroxyphenyl ether of tyrosme. 
Next, Professor Barger and he conjointly prepared 
in a masterly manner a aeries of organic derivatives 
which were utilised in finally effecting the synthesis 
of the hormone in its racemic form The brilliant 
work of these investigators, earned out along classical 
chemicid lines, has now incontestably established the 
constitution of the hormone as being 6-duodo-4- 
(3', 6'-4'-hydroxyphenoxy) phenyl] -a-aminopropionic 
acid, as represented by the following fomula 
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Synthetic thyroxine, as prepared by Hanngton and 
Barger, is obtained in the form of a crystalline pre- 
cipitate consisting of rosettes and sheaves of colorless 
needles The compound is insoluble in water and the 
usual organic solvents, soluble at room temperature 
m solutions of the alkali hydroxides, provided their 
concentration be not too high It dissolves m sodinm 
carbonate solution only on boilmg and is soluble in 
90 per cent alcohol containing either an alkali hy- 
droxide or a mineral amd Sodium, ammonium and 
banum salts have been prepared which agree m ihrir 
properties with the eormpondmg salts of the natural 
product The identity of the synthetic product with 
the natural hormone has thus been oondumvely estab- 
lished by the brilliant researches o^ Hanngton and 
Baiger 

Professor D Murray I^*on, of Edinbuigh, has 
studied tiie effects of synthetic thyroxine on two 
myxoedematons patients whose basal metabolism rates 
were respectively 32 and 45 per cent, bdow normal. 
After intravenous administration to each of the two 
of a total dose of 14 mgs. of the honnone, givmi in 
divided doses over a penod of six days, the basal 
metabolism of the one rose to within 6 per eent of 
normal and that of the other to 3 per cent, above 
normal It is concluded, therefore, that the effect of 
^thetie thyroxine in raising the basal metabolic rate 
of these two patients is quantitatively similar to that 
reported by Boothby and Sandifbrd, of the 
Clinic, in 1924, for natural tiiynadne. 
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Of fhe endoerme gluids 'vdiioh are now being so 
aetirdy investigated^ I have selecied for fiirther dis- 
eoBSiOii the panereas and its internal secretory prod- 
net^ insulin Needless to say that within the bnef 
time left 1 can do no more than just touch on a few 
of the important researches that constitute tiie his* 
torioal baeKgronnd for our present conception of the 
indispensable r61e of this gland m carbohydrate 
metabolism There are four important milestones m 
the history of carbohydrate metabolism which can re* 
ceive but the barest mention here 

I The epoch-making researches of Claude Bernard 
in relation to the functions of the liver and pancreas 
and more esx>ecially with reference to their rdle in 
carbohydrate metabolism constitute the first of the 
four milestones Bemardt m his masterful and log- 
ical way, worked out the fact that the liver is capable 
of polymerizing dextrose into a starch — or dextnn- 
like substance which he named glycogen because the 
hepatic tissue is ab!^ through the agency of a fer- 
ment, to reconvert it into sugar His findings caused 
Bernard to view the liver as an oigan of internal 
secretion (and he was one of the first to use this term), 
that IS, an organ which manufactures m its cells a 
product which can be converted into a substance trans- 
portable by the blood to all parts of the body and 
utilizable by the tissues Bernard, not content merely 
with proving the existence of such a product m ilie 
liver, set out to extract and to isolate it from this 
oigan in pure form, a feat which he accomplished m 
1857 after many years of preliminary work Having 
now isdated glycogen, Bernard determined the con- 
ditions under which it is formed and is reconverted 
into sugar, and before long he was able to show that 
the reciprocal rdationship between glycogen and glu- 
cose in the animal oigimism is entirely analogous to 
that existing between starch and sugar in the 
metabolism of plants The name animal starch, by 
which glycogen is frequently called, is therefore weU 
taken 

II The second important development in this field 
came when the pathologist Langerhans, then a young 
investigator in Vtrshow's laboratory in Berlin, dis- 
covered (1867-69) that there are contained in tiie 
pancreas groups of cells situated between the acim 
and markedly different from those of the ordinary 
glandular lype. These groups, usually round, are 
composed of small, irregular, polygonal odls with a 
rou^ nudeuB and a homogeneous refractive cell body. 
Namerooa bbservers have verified this discovery and 
they have been designated ever sinee aa the islands of 
I^ehgediaiiB or the islet tissue. These iriands of 
I^Attgerkana axe ibe seat of formation of the pancreatic 

winch baa been appropriately named insulin 


in oecordance with the suggestion first made by the 
Belgian, de Meyer, m 1969 and independently by the 
distinguished physiologist, Schfifer, m 1916 and 
adopted at the latter’s suggestion by the Toronto 
workers But the proof that the islet tissue of the 
pancreas produces the hormone was not established 
until near the close of the last century, and it re- 
quired the joint labors of many investigators to estab- 
lish this point with certainty 
In certain teleostean fishes, the islets, homologous in 
structure and m their function with those of Langer- 
kans, exist as organs quite separate from the pancreei^ 
and an additional link in the chain of evidence in sup- 
port of the theory that the islet cells alone can pro- 
duce insulm was funnshed by the Toronto investi- 
gators, Macleod and his associates, who extracted the 
hormone from these specialized teleostean organs and 
found that it possessed the physiological properties of 
the insulin prepared from the pancreas of beeves. 
Tbe islets are more abundant in the pancreas of the 
higher animals than was formerly bdioved to be the 
case In the entire pancreas of the guinea pig, 
according to Bensley, as many as 56,000 islets have 
been counted, ‘^so that the endoerme tissue, instead 
of being rather scant, as it has usually been thought 
to be, IS rather abundant” (Macleod) 

III* A third great step forward was taken in 1689- 
91 In those years the chmcians v Monng and Min- 
kowski discovered that complete removal of the 
pancreas from dogs is followed by a diseased state 
which IS practically in all respects like that seen in 
human diabetes mellitus This edean-ent piece of 
experimental work, with tbe consequences that an 
logically dedttcible from it, constitutes one of the 
greatest achievements in this field since the discovery 
of glycogen and the demonstration of its physiological 
properties by Claude Bernard fifty years before. 
These consequences, indeed, played the chief r&le in 
the establishment of tbe proof outlined above under 
tbe heading (II) that the islets of Langerhans arc the 
seat of formation of insulin, and furthermore, when 
taken in conjunction with the subsequent findings of 
pathologists, as Opie and others, they forced on men’s 
minds the conviction that the cause of that frequently 
oceumng and senous disease, diabetes mellitus, must 
be referred to an inadequate functioning of the idets. 
The erueial demonstration by y Mermg and Min- 
kowdu that ablation of the pancreas leads inevitably 
to diabetes naturally served as a great impetus to 
further research which confirmed their work and 
paved the way for the fourth great historical event 
m titis field, ptesently to be desonbed Leaving out 
here all reference to tie wvestigations of about twenty 
wm?kers in the deeade or two following the disoovery 
of V. ICering and iGnkowrid, let me speak very briefly 
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of the mntltB obtained by workers in this field eloser 
to our own time, results that almost sueoeeded la 
^ving us insulin 15 years ago The Toronto investi- 
gators have, in a very generous spirit, given full 
eredit to the unsuoeessful attempts of their piedeoes- 
80 ]^ to prepare serviceable extracts of the pancreas. 
In 1908 Zuelzer prepared an alcoholicr extract from 
the pancreas of recently fed animals and obtained 
rather striking results from its use on a panereateeto- 
mized dog and on eight diabetic patients It is inter- 
esting to note, m studying Zuelzer’s protocols, how 
greatly both the output of urinary sugar and of the 
acetone bodies was reduced in his patients as the 
result of the intravenous injection of his preparation* 
Untoward symptoms, such as a nse of temperature 
and chills, appeared both in Zuelzer’s patients and 
in those of Forsohbaeh, another clinician who triad 
Zuelzer’s extract In the opinion of the latter, the 
alleviation of the symptoms in diabetic patients was 
due rather to the febnle reaction induced by the u- 
jections than to a speafic action of the hormone 
assumed by Zuelzer to be present in bis extracts, and 
BO it fell out that the suoeessful use of panereatie 
extracts for the treatment of diabetes has had to 
wait until our day for men equipped with newer 
methods and who, above all else, based their oonclu- 
sions both on evidence obtained from well controlled 
animal experimentation and on elmical experience 
with diabetic patients. 

E. L Scott, who worked in this city in 1911-12 in 
Professor Carlson’s laboratory, also came very close 
to obtainmg a pancreatic extract that tught have 
been semoeable, had it been tned out on human 
beings, since, by his method of preparation, blood- 
pressure lowering substances were removed Scott’s 
extracts, when injected mtravenoudy into completely 
pancreatectomized dogs, diminished temporarily the 
si^rar excretion and lowered the D N ratio of tlm 
unne* Unfortunately, however, this investigator did 
not properly interpret his findings, inasmuch os he 
eoncluded tl^t it does not foUow t^t the effects in- 
duced by his extracts were due to the presence in 
them of the internal secretion of the pancreas In 
1913 Murbn and Kramer, in their study of the effects 
of pancreatic extracts on glycosuria, were led to the 
conclusion that neither their extracts nor the trans- 
fusion of normal blood ^^is as yet of any practical 
importance m xestormg to the depancreati^ dog the 
abdity to bum sugar,” Kleiner, using emulBums of 
the dog’s pancreas infused slowly into a vein of a 
depancreatized dog, observed a temporary but marked 
decrease in the blood and unnary sugars and regarded 
his findings as f unushuig evidence in support of the 
endocrine theory of experimental diabetes* 


Other attempts to {mpan an extract of the pai^ 
oreas that would be servioeaUe in lowering the bbod 
and unnary sugars and in amelioratu^ the symptoms 
of depancreatized animals and of human diabetics can 
not be detailed here. 

IV. The numerous diseovenes since Claude Ber- 
nard’s day, grouped together under three penods os 
above, constituted the indispensable foundation for a 
fourth stop — the preparation of an effective and 
stable extract that would unfailingly, or with rare ex- 
ceptions, Yestore completely to health persons, old and 
young, sufferers from and often the early victims of 
lhat hitherto unconquerable malady, diabetes mel- 
lltttS. 

All the world knows of the brilliant achievements 
of Banting, Best, Madeod and Gollip and their col- 
laborators, acting on an original suggestion of Bant- 
ing, that have led to the fourth great epoch in the 
combined fields of bio-ohemical, physiologioal, phar- 
macological and clinical investigation The results of 
these talented investigators have been and will con- 
tinue to be of incalculable value to mankind, and 
have opened up many new possibilities for the study 
and better comprehension of the difficult field of car- 
bohydrate metabolism 

This bnugs me now to a brief account of my own 
endeavors and those of my collaborators to isolate and 
separate the true insulin hormone from its numerous 
concomitants in the therapeutic preparations now em- 
ployed, serviceable as they are, m the treatment of 
diabetics It is a proper aim of the scientist, a man- 
date even, if I may say so, is laid upon him, wherever 
it IB humanly possible, to isolate and to identify the 
elusive and indispensable hormones from their com- 
plicated mixtures (messes, the dienust would say) in 
which nature presents them* Once this aim has been 
realized and the hormone has been separated as a 
well defined ehemieal individual, the next steps, mith 
as the study of the constitution of the hormone and 
its eventual synthesis, if ultimately possible, fall to 
the chemist As in all previous instances, the isola- 
tion of a hormone as a ohemical individual gives to 
the bioohemist and physiologist a cleaner approach 
for the solution of their problems than when they 
are eompelled to nse mixtures of unknown eompo- 
mhon. 

These studies were made possible through a gen- 
erous grant from the Carnegie Corporation of New 
York. The earlier ernes are set forth in the following 
publications from my laboratory. Abd uid OeiUag, 
/oum. Pharmaeol and Expar. Tharap,, 1925, xxv, 
423; Abel, Oeihng, Alles and Raymond, Scubiigb, 
1925, xlvii, 169. They deal chiefly with estaMadilng 
the fact that sulphur in a labile form is an 
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part a£ the intalin m<^eoal« and titat the phynologieal 
activity goes hand in hand with the labile sulphur 
content of tiie molecule. 1 next succeeded in obtain- 
ing inenlin m crystalline form and dunng the past 
year its preparation has been so simplified that^ start- 
ing with commercial preparations such os the dry 
powder manufactured by the Connaught Laboratories 
of Tonmto (13 units per milligram) or the concen- 
trated liquid extracts furnished by Eh Lilly and Co 
and £• H Squibb and Sons (25(M50 amts per oc ), 
the crystals can be obtained in any desired quantity 
within a very few do^ni The salient features of the 
new method, the full details of which are given in 
The Journal of Pharmacology and Expermental 
Therapeut%cs, 1327, xxxi, 65, can be seen from the 
following brief descnptiou of a typical experiment 
m which, starting with 2.001 grams of a Toronto 
powder evaluated at 13 units per milligram, there was 
obtained a total of 0 5284 gram of crystalline insulin 
Various samples of these crystals have been submitted 
to the insulin committee at Toronto for standardiza- 
tion, but owing to the press of other work the com- 
mittee has not as yet been able to make a report on 
thenu Our own standardizations of a recrystallized 
preparation against the International Standard 


Powder gave us a conservative value of 40 interna- 
tional units per milligrain. 

To the powder, dissolved in 20 cc of 10 per cent* 
acetic acid, was added 60 oc of bmeine acetate solu- 
tion (1 gram of base in 18 ec of N/6 acetic acid) 
and then 40 cc. of 13 6 per cent aqueops pyndine, the 
resnlting ^'pyndine precipitate’* was centrifuged off 
and the clear fluid treated with 40 cc of 0 65 per cent, 
aqueous ammonia The ^’ammoma precipitate” so 
obtained was hkewise centrifuged off and tlm fluid set 
aside to cxystallize in an Erleniueyer flask. Next 
morning the walls and bottom of the flask were found 
lined with crystals which, after washing and diying,^ 
weighed 02776 gram The "pyndme” and “am- 
monia” precipitates treated in the same way gavr 
farther crops of 0 1458 and 0 0614 gram, respectively, 
and a final crop of 0 0436 gram was obtained from the 
residue left by evaporating m a current of air at 
room temperature the mother liquors from the pre- 
ceding fractions. The total yiM of crystals was thus 
0 5284 gram 

Starting with liquid preparations, the procedure is 
the same except that the crude insulin is first precipi- 
tated with insulin as described in earlier papers. 

Measurements with the Michadis’ nitropbenol indi- 



or Banomx Alkaloiu DisboiiVSd ik Each 18 cc or 0 132 n Aocnc Acid) and 10 oc or 1 817 k 
Aomo Acid upon thk Addition op Ptkidikb and Aumonia. 


A total of 20 ee. of 1 441 K pyndine was added (left portion of curve), followed by 88 cc of 0 444 n ammomum hy- 
droxide (right nda of curve) The amounts of the bases added are plotted in miUlmoles The hydrogen ion eonoan- 
ttatioDS were estimated eolonmetrieaUy with Miohaelis’ nitrophenol Indicators, using 0,1 ec. of buffer mixture for 

each detenainathm. 




acmifOM 


tsaim as vail as with tbe qmnliydione dactrode 
aboved that th« pH of the solution from which the 
nundixi separated in erystallme form was 6 65^65* 
After centrifuging oft the ^^anunonia precipitate'' it 
may be necessary to add a little more ammonia to the 
ftmd to bring /t to the proper hydrpgen-ion concen- 
tration before setting it aside to crysmiue The ac- 
companying curve shows how the pH of a mixtnze of 
acetic acid and bracine» made up m the proportions 
employed in this method, vanes with the gradual addi- 
tion of the usual amounts of pyridine and ammonia. 

The crystals are apparently dimoipbous and fall 
into two general groups (1) Crystals with w^- 
defined double refraction, of negative character, with 
several habits, in the rhombohedrsl dess, (2) crystals 
of a more equant habit, often with clearly defined 
crystal edges and no double refraction 

Thev give the Panly, Millon, biuret and nmhydnn 
reactions but not the Voisonet, Hopkms-Cole or Aeree 
tests for tryptophan or the Solbvan test for free 
cystine and cysteine 

The many solutions (m acetic acid, hydrochloric 
acid and ammonia) examined polanmetncally were 
always found to be laevo-rotatory, the magnitude of 
the rotation varying widely with the concentration 
and pH of the solution and with the nature of the 
solvent For example, one preparation in hydro- 
chlonc acid showed a specific rotation of -40^, 
another, twice recrystallused, gave - 30^ in N/6 acetic 
acid and -17'' m 0 011 N hydrochloric acid, with 
another m 0 66 per cent ammonia the rotation was 
-48" and changed m the course of several days 
through a maximum at - 63" 

Numerous mieroanalyses on various preparations 
gave very concordant results agreeing closely with the 
empirical formula m the case' of mate- 

rial dried at 105-20" in nitrogen under low pressure 
aiid C„H„0„N„S (or C„H„0„N„S 3H,0) for 
air-dned preparations; the labile or so-called “car- 
bonate'' sulphur content of the latter is about 1 10 per 
cent or approximately 375 per cent of the total 
sulphur No satisfactory solvent for molecular weight 
determinations has yet been found 

No evidence has ever been obtained which would 
indicate that the ciystals are not a homogeneous sub- 
stance crystallizing in different types but a mixture 
of two substances, only one of which is physiologically 
active but both having the same solubilities and iden- 
tical or nearly identical empirical compositions 

JoHw J, Absl 
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SCIENTIFIC EVENTS 

A STUDY OF A8CARIA8I8 
The American Child Health Assoeiatum has ar- 
ranged to furnish support for an extended mvestiga- 


i 

turn of aseonasis, an iafsstatifm widdy prevaleat cape- 
dally m children. Through the oouzteify of the Johns 
Hopkiiu Umverdty, the woric will be oondhoted under 
the direction of Professor W. W. Cort, of the depart- 
mdit of helmmthology of the School of Hygiene and 
Public Health, under the auspices of the division of 
medical sciences, National Research Council, through 
its Committee on Medical Problems of Animal Para- 
sitology. 

Professor Cort and hts selected staff will mvestigate 
the life histoty of the parasite, its mode of transmis- 
sion, the mcidence of infestation, the effects upon in- 
fested animals and man and the methods of treatment 
and control The central feature of the program will', 
be the relation of this parasite to the health and de- 
velopment of children, since it is in young children 
that the infestation is tiie heaviest and the injury pro- 
duced the greatest Studies are to be undertaken m 
the School of Hygiene and Public Health, with the 
admirable facilities there available Most of the in- 
vestigaiaons, however, will be m the field for which 
stations will be established at strategic points in the 
United States and thar territories and insnlar pos- 
sessions The mformation and material yielded by 
the field work will be further studied, amplified and 
extended by, and correlated with, the mvestigations in 
Baltimore 

Howijan T Kabskeh, Cha%rman, 
Dw%Bion of Med$cal Sciences, 
National Research Counc^ 
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GIFT OF WARD'S NATURAL 8CIBMCB 
ESTABLISHMENT TO THE UNI- 
VERSITY OF ROCHESTER 
TBBoroH tile gift of mornbrn of the Word funily, 
omtership of Ward’s Natural Seieiioe Eetabhahmentf 
Rochester, N Y., paeaes to the TTmvemty of Boeheeter 
under eondittona enabling its tnuaeum features to he 
preeerred and its eeientifle urork earned on. 

Founded in 1862 by Professor Henry A. Ward, then 
holding tiie efaair of geology in the Univcraity of 
Rochester, the establuhinent was earned on from the 
early eighties by the late Frank A Ward, wm of 
Len A Ward, who had largely dnaaced the under- 
taking Profeasor Henry A Ward qient a large pert 
of the year in travel m aB parta of the world in aeaxtii 
of speciinena which were assembled and arranged at 
the workshops. 

The following pBragmFhs ate taken from a stats- 
ment on the gift made by Raymond N. BnQ, trenramr 
of the Umveraity of Botiweter. 

Me University of Bodiester feels greatly heneted in 
being etind to eoeept tbe e^endid feundation wUdt tim 
Ward family propoeee to found tit sNinoiy of IVaak A. 
Ward. 

It wee tbe eaergisB and busiaese aUIiW ^f Fnmk -A. 
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Wwd in fisaneii^ wd omAafing Ward'k Natunl Sei* 
am Eitabliahitteat fisam the mly algfeitiea mittl tha time 
ol his death that pemitted Pr^eeBor Henry A. ‘Ward 
while idive to doTOte hu foil time and experience m the 
field, eupplyiag the eetaUiahment with materude and 
therohy making enoh matenala available for dietnbution 
to the icientific world The uiiivemt7 chenahea the 
memory of both of theae eminent men who have eon 
tnbuted so much to the field of acience It aeoepta with 
a aenae of keen reaponeibility the truateeahip of the Frank 
A. Ward Foundation, which la being founded ao un 
aelfiahly by the living members of tlie Ward family 
In accepting thia truat the univernty recognizea the 
obvioua advantage which will accrue to ita own aoientific 
departmente, both inatnictora and etudenta, in continuing 
and controlling auch a vast collection of aeieatific mate* 
nala gathered from all parta of the world It will alao 
bnog the univeraity into intimate aaaociation with the 
leading acmntific estabhahmeuta both in thia country and 
abroad Furthermore, the univeraity appreeiatoa Mr 
Hanley Ward ’a willingneaa to remain aa director of the 
buainen lutereata of the inatltutiou 
Frofeaaor Heary A Ward, the founder of the mneeum, 
waa the aecond inatruotor in our geology department, auc 
ceeding Profeaaor Cheater Dewey in Ififil and acrviug in 
that capacity until 1875 The Univeraity of Boeheater, 
chiefly becaoae of Profeaaor Ward, attracted conaaderabie 
attention by ita acientiflc offerings at that time, amce it 
was the first coUego in America, if not in the world, to ea> 
tabliah a course in science on an equality with the claaaical 
course. Furthermore, the university ^a muaeum collection 
of about 40,0(K> apeeimena purchased in 1S62 was made by 
Profeaaor Ward and was at that time the largest collec 
tion in geology, mineralogy, petrography and paleontology 
in America. In fact, few colleges at the present time are 
said to poaaeaa aa good display and teaching collections 
That this early tradition may be revived and our present 
famlitiea further strengthened by the permanent acquisi 
tion of the Ward’s Bstablishment is naturally very 
gratifying. 

The aucoeaa of the greater university campaign in 1924 
makes it possible for the university to accept this founda- 
tion in that the collection, now owned by the univeraity, 
and such epecunens from the present collection of the 
Ward’s Natural Science Museum which are and can be 
used for teaching purposes will be most effectively used 
in the new muaeum which it ia planned to build in con- 
nection with the biology and geology building on the new 
eite lor the college for men. This muaeum will bo open 
to the public. 

SCIENTIFIC LBCTURB8 AT THB FRANKLIN 
1N6TXTUTB, THB CALIFORNIA ACAD- 
EMY OF SCIENCES AND THB UNI- 
VERSITY OF CHICAGO 
m the schedule to January, 1928, of leo* 
turns to be giv^au at the Franklin Institute, Phila- 
delj^bia: 

October 19— RngAiMidng oonCrGations e/ the Hfroeaope: 

A. SimaT, Esq, preaidsiKt, Spony Gyroscope 
Broddyn, New York. 


October 97— Animal neelumoBt FRomsoa Uusio Dahit 
eaur, department of biology, Pnnoeton University 
November 10— -Modem researeh ea the atruottires of 
metoto PBomasoR Wheeubr P Davit, department of 
ehemiatry, Pennsylvania State College. 

November 16 — AvtomaHe Uam controls A H Buim, Esq., 
chief aignal engineer, The Peniuylvama Bailrood. 
December 1 — The design, cmetruetUm and egutpmenit of 
the Broad Street auhway H £ Ehlsrs, Esq , director, 
department of city transit, City of Philadelphia 
December 8 — ll\vmfnat%on m the Mdustriee Pkofebsob 
Duoald C Jackson, department of electrical engineer- 
ing, Maaaachuaetta InaUtute of Technology 
December 23 — Talking and eyndirm%eed motion pietureas 
WiLUAM H Biustol, Eaq , president, The Bristol Com- 
pany, Waterbary, Connecticut 

The California Academy of Sciences has announced 
lectures to be given in the auditorium of the academy’s 
museum m Qolden Gate Park, at three o'clock on Sun- 
day afternoons as follows 

October 2 — ^Popiilamwig einenoe through the puhlio presa 
Db. Wnj.iAtf Eukrson Bitter, president, Science 
Service, Washington, D C Uluatrated 
October 9 — Golden Gate park aa a hotaneeal garden * Miss 
Auce Eastwood, curator, department of botany, Cali- 
fornia Academy of Scieuoea, San Francisco XUus- 
trated 

October 16 — Home Ufe of the Alaaka anUow ptarmigain* 
Joseph Dixon, economic mammalogist, muaeum of 
vertebrate soology, University of Califonua, Berkeley. 
Illustrated 

October 23 — CahforvM *a foreat reaouroea J W Nelsow, 
assistant district forester, United States Forest Service, 
San Francisco Illustrated 

October 30 — The work of **The Save the Bedvtooda 
Leagne** Joseph D Grant, vice president board of 
trustees, California Academy of Sciences, San Fran- 
cisco Illustrated. 

At the close of each lecture a moving picture film will 
be shown illustrating some phase of natural history. 

On Fnday evenmgs members of the smentifle de- 
partments of the University of Chicago will give a 
senes of lectures in the LaJke View Building lecture 
room on the general subject. “The Nature of the 
World and Mon,” as follows ; 

October 14 and 21— Astronomy William Duncan Mao- 
Millan, department of astronomy 
October 28 and November 4 — The ongia and early stages 
of the earth Bollik T. Ooamberlin, department of 
geology 

November 11 and 18— Geotogtoal problem of the eairih^a 
hiatorp: J Hablbn Bretz, department of geology 
December 2— The meaaage of o beam of Ught* Eabvst 
BraoN Lemon, department of physics. 

December 9— The donee of mdkovtea end flight of eleo- 
tnms: Froebssob Lemon 

December 19 siud 83 — The notwre of ehemioal proeaeaec; 
JVLnm BnEsurz, department of chemistry , 
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THE DEDICATION OP THE CHEMISTRY-. 
PSYCHOLOGY BUILDING OP 
WITTENBERG COLLEGE 

Thk dedication of the new chemistry-psychology 
building of Wittenberg College, Spnngdeld, Ohio, wiU 
take place on October 21 The dedioatoi^ address for 
ehenustry will be given by Dr Edgw Fahs Smith, 
provost-ementuB of the University of Pennsylvania, 
and the dedicatory address for psychology by Dr 
J* MoEeen Cattell Honorary degrees will be con- 
ferred, followed in the evening by a reception and a 
banquet, when Dr E E Slosson will be the speaker 
In connection with the dedication a conference on 
chemistry will be held on October 20, 21 and 22 and a 
symposium on the ‘Tsyehology of Feelings and Emo- 
tions” has been arranged from October 19 to 22, by 
Dr Martin L Reymert, professor of psychology and 
director of the laboratory and editor of The 8cand%~ 
navtan Sctenttfle Review 
The preliminary program follows 

CONFERENCE ON CHEMISTRY 
Bonorary Chairman — ^E E Slosson 
Chairman — A F Linn, 

Thursday, Odoher SO 

Forenoon session 

Inspection of the Cfttemiatry Building 
W D Harkins, ^^Cosmic Chemistry ** 

Afternoon session 

Wm E Henderson, ^‘The Place of Chemistry in the 
Bidiools of the Orient ’’ 

E C Franklin, *‘Tho Ammonia System of Com- 
pounds 

Evening session 

Colons H L, Gilchrist, ‘^Chemistry in War and Ha 
Medical Signidcance.^’ 

Friday, October SI 

Forenoon session 

H P Cady, ^'Physical Chemistry, the Doorkeeper.” 
Alexander Silverman, ”The Future of Chemical Edu 
cation ” 

Afternoon lession 
General academic program 
Dedication of the Chemistry Building. 

Edgar Fahs Smith, dedicatory address 

Evening seHion 

E E Slosson, ”The Human Side of Chemistry ” 

Baiurday, October SS 

Forenoon session 

H N Holmes, ”Thc Place of Research in College ” 
Wm McPherson, ‘ * The Contribudons of Ohio 
Chemists ” 

SYMPOSIUM ON FEELINGS AND EMOTIONS 
Bouorary Chairman — James MeKeen Cattell 
Chairma/n — Martin L Reymert 


Amaiciv PsvomtioeiaTa 
(To be present in peraon) 

Jomea MeKeen OatteU, ”Ear^ Payebologleal lAbora- 
toriee ” (General inaugural addreaa.) 

Herbert S Langf eld, Prinoettm, ' ‘ The BOle of Feelingi 
and Emotiona in Esthetics ** 

Walter B Cannon, Harvard, ” Neural Organisation for 
Emotional Expreuion ” 

W B. PJIlsbury, Michigan, ” Utility of Feelings and 
Emotions ” 

Joseph Jastrow, Wisconsin, ”The Place of Emotion 
in Modern Psychology.” 

C E Seashore, Iowa, ” A New Approach to the Psycho 
physics of Emotion ” 

Albert P WeiM, Ohio State, ”Feolings and Emotlou 
as Forma of Behavior ” 

D T Howard, Northwestern, ” A Functional Theory of 
the Emotions ” 

William MacDougall, Duke, *^The Distinction between 
Feebnga and Emotions * * 

Knight Dunlap, Johns Hopkins, ” Emotions as the 
Dynamic Background.” 

L. B Hoismgion, Cornell, ^Pleasantneu and Un 
pleasantness as Modes of Bodily Experience ” 

Margaret Washburn, Vassar, ” Emotion and Thought 
A Motor Theory of their Bdatiou ’ ’ 

Madison Bentley, IRinois, ”Is Emotion More than a 
Chapter Headf” 

Harvey A Carr, Chicago, ”The Differentia of an 
Emotion ” I 

Morton Prince, Harvard, ^Oan Emotion be Begarded 
as Energy f” 

Robert H Gault, Northwestern, ”On Pleasurable Be 
action to Tactual Stimuli ” 

H L Holbngworth, Columbia, ”Tbe Relative Con- 
tagion of Emotions.” 

G S Brett, Toronto, ” Historical Development of the 
Theory of Emotions ” 

Among others who may participate are B. S. Wood- 
worth and John Dewey, of Columbia, George M Stratton, 
California, John 8 Terry, of New York, representatives 
from American Public Health Aseoeiation and Amerieon 
Child Health Association 

EUBOPKAN PSTCaOLOOIBTS 

(Contributing by specially written papers to be read 
by proxy ) Wednesday's sessions will be devoted to the 
reading of these papers. 

Wilbam Stem, Hamburg, ”Th6 Ernst Spiel in Emo 
tlonalLlfe” 

Febx Krueger, Leiptig, ”The Nature of FoeUng A 
Systematic Theory ” 

David Katz, Rostock, ”The Feelings of the Child as 
Expressed in its Conversation with Adults ” 

Werner Gmebn, Estonia, ”FeelingB and Emotions iu ^ 
the Psychology of Religion ” 

Pieron, Pans, ” Emotions in Animal and Man ” 

P. Janet, Paris, ”Fear of Action as the Rssefttial 
Element in the Sentiment of Melancholia.” 

Carl Joergensen, Denmark, ^Elements of Fetiing*” 

F Klesow, Turja, ”T1ie Feehng-tone of a Setwatioa**' 
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G Speannaii, Irfmdoa, **A N«vr Method of Invosti- 
gating the Springe of Action.’' 

V. AveUng, London, '^Emotion, Oonation and Will." 

Ed. ClaperMe, Geneva, "Feelinge and Emotions." 

Titlee not yet received from the following Alfred 
Adler, Vienna, W Bechterew, Biuwia, Oarl Buehler, 
visiting professor at Johns Hopkins, E Jaensch, Mar* 
burg, Germany 


SCIENTIFIC NOTES AND NEWS 

GsKmAt Hkkbi: L. Abbot, the distmgiushed army 
engineer, died on October 2, aged ninety-five yeara 
General Abbot was elected a member of the National 
Academy of Sciences m 1872 

The 8oci4t£ Nationale d'Acclimatation de France 
has presented Dr Alexander Wetmore, assistant sec- 
retary of the Smithsonian Institution, the Isidore 
Geoffrey Samt-Hilaire medal m recognition oi his 
researches and publications in ornithology 

Ok the occasion of the oentenaiy celebration of the 
Universiiy of Toronto, twenty-six honorary degrees 
were conferred, including the degree of doctor of sci- 
ence on Dr Frederick James Alway, professor of soil 
chemistry, University of Minnesota, Sir John Bland- 
Sutton, past president of the Royal College ot Sur- 
geons of England, Dr Louise D Oummings, professor 
of mathematics, Vasaar College, Dr Elisabeth Ke- 
becca Laird, professor of physies, Mount Holyoke 
College; Dr William G MaeCallum, professor of 
pathology and bacteriology, the Johns Hopkins Uni- 
versity, Dr Thomas MoCrae, professor of medicine, 
Jefferson Medical College, and Gaston Leon Ramon, 
dirpetor of the Pasteur Institute Annex The degree 
of doctor of engineering was conferred on David Law 
Hodges Forbes, general manager of the Teck Hughes 
Minmg Company, Thomas Henry Hogg, hydraulic 
engineer for the Hydro-electric Power Commission of 
Ontano, and James L. Moms, civil engmeer. 

At the founder's day exercises at Lehigh University 
on October 6, Dr Karl Taylor Compton, professor of 
physics at Pnneeton University, gave an address on 
^‘Specialuation and Cooperation in Scientific Re- 
search'' The university conferred on Dr Compton 
the degree of doctor of science and on Robert Culbert- 
son Hays Eeok, professor of mechanical engineering 
at Raters University, the degree of doctor of engi- 
neering 

PBorxsflOB Miobael I PupiN, of Columbia Univer- 
sity, will be the pmeipal speaker at the conference of 
delegates in Easton on October 20, when Dr William 
Mailer Lewis will be maugurated as president of 
Lafayette College. 

CtABiWGB FbIiDuakv, pxof^sor of eleetneal engi- 
luwrittg «t the University of Delft, Holland, was 


elected president of the International Eketrotedimoal 
Commission at the reomt meeting of that body in 
Bellagio, Italy Though a native of New York City, 
Professor Feldmann received his technical traimng at 
the University of Darmstadt, Germany, and has spent 
hia entire career on the European continent 

Db William Henrt Potter, professor of operative 
dentistry in the Harvard Dental School, has been 
made professor ementos 

Db. Isabel S Smith, professor of biology at Illi- 
nois College, Jacksonville, 111, since 1905, resigned 
her position last June By vote of the college trustees, 
Miss Smith was made professor of biology ementus 
Her permanent address will be Oberlm, Ohio Dr. 
Willis DeKyke has been appomted to the chair 

Db. John S Boyce, chief of the Portland, Oregon, 
office of forest pathology, Bureau of Plant Industry, 
has been made director of the Northeastern Forest 
Experiment Station, at Amherst The station has 
been m charge of S T Dana, who has resigned to 
become dean of the new school of forestry and eon- 
sorvation at the University of Michigan 

Db. F E Dennt, of the Boyce Thompson Institute, 
has been called to Florida to investigate the pos- 
sibility of raising crops of winter potatoes in the 
Everglade district west of Palm Beach The U S. 
Department of Agnculture is cooperating with the 
Florida Experiment Station m this investigation 

New appointments were made by the Medical Fel- 
lowship Board of the National Research Council on 
September 24, as foUows Dr William C Austin, m 
physiological and organic chemistry, Dr Arthur R 
1 Colwell, in chemistry and physics, leading to internal 
xnedieme, Wilton R Earle, m anatomy; Dr Edgar F» 
Fincher, Jr, m neurosurgery; Dr Louis H Jorstad, 
in pathology, Ethel D Simpson, in physiology, Dr 
Richard W Whitehead, m pharmacology, Dr. Harold 
G. Wolff, m neurology Dr Oran 1 Cutler, in pa- 
thology, was reappointed 

Db AlbS HbdliSea, of the U S National Museum, 
sailed on October 1 for Europe, where he wiU examine 
the newest finds of early man in several countries and 
visit the type sites of Neanderthal man On Novmn- 
ber 8 be will read bis address, following the award 
of the Huxley medal to him for important ecmtnbu- 
tions to American anthropological science 

Db Ellwood Hendrick;, curator of the Chandler 
chemieal museum, Columbia University, who has been 
toonng South Africa since June, expects to return to 
the United States at an early date 

Dr Edward J. Menge, head of the deportment of 
biology and zoology at Marquette Umvendty, dunng 
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the past two months has been giving leetozes befm 
a niunber of South AmerieBa umversitieB, ineluding 
the Umvenaty of Cordoba in the Argentine, the Urn- 
vemty of Montevideo in Uroguay, the University of 
Chile in Santiago de Chile and tiw National Society 
of Medicine and Surgery in Kio de Janeiro, Brazil. 
Dr Menge was inducted as a member o£ the National 
Society of Medicine and Surgery of South Amenoa, 
and was made an honorary professor of the University 
of Montevideo 

The motor truck expedition to the Canadian 
Rockies, under the direction of Dr Charles E Resser 
and R S. Bassler, has returned to Washington with 
data which will permit the editing for publication of 
the last work done by Dr Charles D Walcott, late 
secretary of the Smithsonian Institution, ou the stra- 
tigraphy of the Rockies Its purpose was to study 
and correlate the strata from one mountam range to 
another. The area worked by Dr Walcott is bounded 
roughly by the Columbia Valley, Bow Valley and 
Kicking Horse Valley With the information obtained 
this summer. Dr Resser expects to complete for early 
publication Dr Walcott’s general account of all his 
work in the Canadian Rockies 

George PAiofER Putnam, explorer and publisher, 
returned to New York on October 6 after a four 
months^ exploration in Baffin Land 

Dr. Paul Bartsch, professor of zoology at George 
Washington University, has returned to Washington 
after spending two weeks at the Tortugaa studying 
the progress made in the hereditary problems which 
be IS conducting upon mollusks, 

Profesbor John W Harsbrsboer has returned 
from a collecting expedition in South Amenca with 
five hundred dried specimens of South American plant 
life, which have been added to the University of Penn- 
sylvania botanical collection Dupheates have been 
sent to the New York Botanical Garden and the 
United States National Museum 

Dr. Alexis Carrel, of the Rockefeller Institute for 
Medical Research, returned from his annual summer 
vacation m France on September 21 

Senator Guolielmo Marconi, of Italy, has ar- 
med in New York and will remain in the United 
States for two weeks to study the recent developments 
in radio made by American engmeers 

Professor L K Ramzin, director of the Thermo- 
techmcal Institute of Moscow, has arrived in the 
United States to make a study of Amencan electric 
power stations 

Db. Joseph Jabtrow, of the Umveraity of Wiscon- 
sin, will give a lecture at Columbia University on 


Novembar 14. Anotitar psyebokgical behm will be 
given on November 21, when Dr. Stanton Cmt, of 
England, will discuss the mentality of apes. Later 
Professor H* A Overstreet, of the Apartment of psy- 
chology in the College of the City of New Yoric, Will 
gives a senes of four lectures on psychology 

A memorial to Lotus Agassiz Fuertes, lecturer in 
omithobgy at Cornell University until his recent 
death, is being planned The memorial will be a bird 
sanctuary at 4he head of the lake at Stewart Parte, 
Ithaca Plans for the development molude trana* 
formation of the old Cascadilla boathouse into a 
museum or nature study center 

Dr. Samuel Garman, of the museum of compara- 
tive zoology, Harvard University, known for his work 
in ichthyology and herpetology, died on September 30, 
aged eighty-four years. 

Db Martin S Brennan, professor of astronomy 
and geology at the Kendnek Theological Seminary, 
St Louis, died on Octob^ 3, at the age of eighty-two 
years 

Dr. Warren Gardner Bullard, professor of 
mathematics at Syraouse University, died on Feb- 
ruary 16, at the age of sixty years. 

Professor Guquklmo Msnoarinx, one of the 
founders of the Italian Electrotechnical Assomataon, 
died recently in Rome, 

The meetings of the International Union of Soi- 
entido Badiotelegraphy (U R. S. I.) opened m Warti- 
uigton on Oetober 10. The discussion covered the 
work of the vanous branehee of the Union sinoe its 
last meeting m Brussels in 1622, and plans for 
future activities Delegates from nine countries ware 
to attend. A session with soienhflo ^pers, which was 
open to the public was held on October 13 at the 
building of the National Academy of ScienoeB. 

The administrative board of the American Engi* 
neering Council has been called to meet at York, Pa., 
on October 20. Sessions will last two days. The 
president of the council, Dean Dexter S. Eimbali, of 
Cornell University, will preside. 

With 400 delegates in attmidaaest, representing 70 
nations and 41 oommunieation eompames, the Inter- 
national Radiotelegraphie Conference of 1627 held its 
opening session at Washington on Tuesday of this 
week in the presence of a distingmafaed gathemg* 
The fundamental purposes of the conference^ as de- 
scribed by Mr. Hoover, who is presiduv, are ^to 
arrive at such modifications as may be neceasary 
our existing intematioDal treaties to promote tito 
wider use, reduce the oonflicte and stimulite tM 
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fnrthM vt ndio i& intenuttiawd oominiini- 

MtUMAli**’ 

Tbs tweiitieth atmual Eleetrical and Indootnal Ez- 
pofliUon opened on October 12 at the Grand Central 
Palace^ New York City, 

Tbk semi-annual meeting of the Upper State Psy- 
chologista will be held at Colgate University on Oc- 
tober 21 and 22 The second morning there will be a 
trip and special clinic at the Utioa State Hospital for 
the Insane Walter S Hunter^ professor of genetic 
psychology at Clark University^ will be the mam 
speaker 

Tnb New England conference of the American As- 
sociation of Museums opened at the New Eastland 
Hotel, Portland, Maine, on October 6 

The first meeting of the Johns Hopkins Medical 
Society for the academic year 1227-28 was held on 
October 10 in the auditorium of the school of hygiene 
The meeting was dedicated to the memory of Lord 
Lister There were to be several short talks on various 
phases of Lister’s life and work, leadmg up to the 
principal address of the evening by Dr. John Stewart, 
professor of surgery, Dalhousie University Medical 
School, Halifax, Nova Scotia. Professor Stewart was 
senior house officer under Instar in London Dr W 
0 MacCallum, who represented tiie National Acad- 
emy at the Lister Centenary Celebration, descnbed 
that celebration in one of the briefer talks Dr E K 
Marshall, Jr,, spoke on Lister’s contributions to 
physiology and Dr W W Ford addressed the meet- 
ing on Lister’s contributions to bacteriology 

Ak International Physical Congress was recently 
hdd at Como, Italy Among well-known scientific 
men who took part were Rutherford and Aston, of 
England, von Laue, Franck, Gerlaoh, Stem, Sommer- 
fold and Bom, of Germany; Cabrera, of Spam, Bohr, 
of Denmark, Debye and Schrodinger, of SwitEerland, 
Cotton, of France; Corbino, Majorana and Volterra, 
of Italy; McLennan, of Canada, and Langmmr, Milli- 
kan and Wood, of the United States Topics dealt 
with mcluded radioactive atoms and rays, molecular 
dissociation, magnetic susoeptibihty of alkaline va- 
pors, magnetic properties of palladium and platmum, 
sound-waves of 300,060 cydes a aeeond and cosmic 
tays. 

The Eighth International Hortieultural Congress 
opened its first session on September 20 in Yietma, 
under the paresideney of the Chanedlor, Dr. Sepel 
The meeting marked ibB one hnndredth anniversaiy 
of the Austrian Hoztloiiltiml Society. Sixteen coun- 
tries were repieeented by 400 delegates, according to 
the Lrniden fmn. Azeeng the <piestMms tobedis- 
^^ttsieiattiieiNmcMss wcEve^ ^ mtex^ 


national agreement on a nmfdrm hortieultural nomen- 
clature and exact regulation of the naming of novel- 
ties (not newly discovered botanical spemes), witli tiie 
introducticm of national registers for aodi novelties » 
an mtematioual agreement on a umfonn system of 
colors, and the necessity of affording legal protection 
for creators of floral varieties who, it is proposed, 
should be nmned for at least a penod of three years 
whenever, m trade catalogues, mention is made of the 
novelty for which they are responsible 

The first imperial agricultural research confeienee 
opened in London on October 1, with 170 repre- 
sentatives from all the Dommions of Great Britain, 
India and most of the colonies and dependencies 
The conference is the outcome of last year’s imperial 
conference and is primarily a business establishment 
and clearing house of mformation for coordination 
of the work of local research institutes 

Ak International Congress of Hygiene will be held 
in Pans under the presidency of Professor L&m 
Bernard, from Ootobm* 25 to 28. According to the 
Br$tiah Medical Journal the following questions will 
be discussed Relation of insurance to public health, 
introduced by Kuhn, of Copenhagen, Holtzmann, of 
Strasbouig, and Brian, of Pans, factors m the re- 
crudescence of smallpox and the means of combating 
them, introduced by Ricardo Jorge, of Lisbon, Jitta, 
of the Hague, and Camus, of Pam, hygiene of edu- 
cation camps, introduced by Sacqaep4e, of Pans. 
Addresses will also be delivered by Professors Madsen 
and Ottolenghi 

Thu Rockefeller school of biochemistry in the Uni- 
versity of Oxford will be opened by the Right Hon. 
Viscount Cave, Lord Chancellor of England and 
Chancellor of the University, on October 21 

Thu United States Cml Service Commission an- 
nounces competitive examinations for chemical engi- 
neer at a salary of $3,800, associate chcnuoal engineer 
at a salary of $3,000, and assistant diemieal engineer 
at a salary of $2,400, applications for which must be 
reeeived not later tlum November 8. The duties of 
appointees will be m eonneotion with original research 
and development, or design and construction that is 
being conducted by the different bureaus in chemical 
engineering. 

Thu new sixteen-room psychological laboratory at 
Colgate University has been opened The laboratory 
IS divided mto two parts, the first being a miun lab- 
oratory of ten rooms for general applied and indus- 
trial experiments, and a special sleep laboratory of 
six rooms located away from the noise of the campoa. 

Thu emouttittee on srientifie teasaroh of the Amer- 
ican Modtoal Association has made a grant of two 
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hundred and fifty dollars to Dr Warren C. Hunteri 
of the department of pathology, University of Oregon, 
for farther study of the problem of local oeUolar im- 
munity in renal epithelium* 

Djun C F Baker, of the College of Agnoultnre 
at Los Banos, Fhihppme Islands, who died about three 
months ago, has left to the National Museum his 
collection of insects and some manuscripts, as well 
as a card index of Indo-Malayan entomology up to 
date, including about 100,000 references The collec- 
tion compnaes more than 1,450 sehmitt boxes of 
mounted specimens, as well as a large amount of 
unmounted materiaL 

Ok September 24 fire destroyed the old Oak Hill 
dub house situated on the site of the new men’s col- 
lege of the Umversity of Rochester* The building had 
been abandoned preparatory to demohtioa, but the 
basement was being used for the storage of geological 
exhibition cases and specimens from the old geological 
museum on Prmce Street Three exhibition cases 
that had been placed on the first fioor of the dub house 
were burned Four more exhibition cases and two 
hundred boxes of geological specimens in the base- 
ment were not harmed by the fire The lowest layer 
of boxes were half submerged m water, however, and 
their contents were necessarily dned and repacked 
The water did not injnre the specimens or obliterate 
the labds The cost of repacking the specimens and 
^e loss of the three exhibition cases were covered by 
insurance The material menaced by the fire was no 
part of Ward’s Natural Seience Establishment, which 
institution has become incoii>orated into the Umver- 
aity of Rochester 

» 

We learn from the Journal of the Amenean Medi- 
cal Association that Dr. John Whitndge Williams, 
professor of obstetrics, the Johns Hopkiiu University 
School of Medicine, Baltimore, has announced that a 
birth control dime, supported by prominent physi- 
cians and others, will be opened this fall or wmter on 
Broadway near the Johns Hopkins Hospital It will 
differ from birth control dimes in most places m that 
propaganda will not be dispensed, and persons will 
not he accepted unless sent to the dime by a physi- 
cian It will bo purely an assomation of medical men 
and will bo operated by them Dr Bessie L Moses 
will be in chaige Dr. Moses is a graduate of the 
Johns Hopkins and an extern at the Johns Hopkins 
Hospital and was formerly connected with the 
Woman’s Hospital in Philadelphia. Among those in- 
terested besid^ Dr Williams are Dr William H 
Howell, director, the Johns Hopkins School of Hy- 
giene and Public Health, Dr. Adolf Meyer, prof^sor 
of psychiatry, and Dr. Raymond Pearl, director uf the 
institute for biological researdu 


The Soviet Academy of Bdeacea has reportsd that 
it has discovered the resting place of a large mete- 
orite, estimated to weif^ nearly half a million tons, 
which fell m a remote distnot of Yenesei Provinoe, 
Siberia, m the summer of 1908 The site of the fall 
occupies over a mile in diameter m almost macoesatble 
terrain in a marshy forest The meteonte fell in 
pieces, so that the ground is pitted with deep funnds 
from 50 to 100 feet m diameter. The forest for over 
fifteen miles around the place was completely leveled 
and the fallen tree trunks scorched The fall, nine- 
teen years ago, was registered on the seismographs at 
Irkutsk, 900 miles away, and in the towns of Kirensk 
and llimsk, about 250 miles distant 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Miss Gwentbaltn Jokes, of Chicago, has made a 
gift of $200,000 for the endowment of a professorship 
m mathematical physios at Princeton University The 
chair will be named after her unde, Thomas D Jones, 
of the Pnneeton doss of 1876 

The University of Chicago will receive $750,000 for 
the establishment of a free school of mechanic arts by 
the will of the late Edward T Jeffery, hanker and 
railroad executive 

Vakoerbzlt HaUi, the new dormitory of the Har- 
vard Medical School which has 3 a 8 t been completed, 
will be dedicated on October 14, when George E. Vin- 
cent, president of the Rockefdler Foundation, wdl 
deliver the principal address 

Db Wu Randolph Taylor has been promoted to 
a full professorship of botany at the University of 
Pennsylvania. He recently returned from a fourth 
tnp devoted to a study of Alpine lakes in the hi|^ 
mountains of Bntish Columbia, completing a group of 
observations on Alpme algae peculiar to such situa- 
tions, which have not previously been studied xn 
Amenca 

Joseph B Rbykc»uds, associate professor of mathe- 
matics and astronomy at Lehigh University, has been 
promoted to he professor of mathematics and theo- 
retical mechanics. Dr. Reyndds spent the acadenuo 
year just past, on leave, studying at Prmeeton Uni- 
versity, 

Ik tlie department of physics at New York Univer- 
sity the following promotions and additions have been 
made: Dr. H. H Sheldon, from associate to profsssor 
of phymos; Dr. W A. Schneider, ftom insbructor to 
assistant professor; Roger Estey, from graduate se- 
sistant to matniotor, Edward 0. Salant w3t work as 
a National Beseaxch Fellaw in tiie department 
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^H^MUstgtum Sqaare College^ Dr. Fraiuus A. 
J«Bkio% fonnedy of Harvard Universtty, baa beoomo 
an assistant professor of physics at University Col- 
lege on the Heights. 

Nxw appointments at Cornell University include 
those of Robert E Loving, of the University of Rich- 
mond, acting professor of physics, W W Nicholas, 
formerly National Research Fellow, acting assistant 
professor m physics, and John R. Johnson, of the 
University of Illinois, assistant professor of organic 
chemistry 

At the medical school of Western Reserve Univer- 
sity, Dr Howard H. Beard has been promoted to an 
assistant professorship of biocheimstiy and Edward 
Muntwyler has been appointed demonstrator of bio- 
chemistry 

Db Hahvet a Zikbkeb, acting professor of physics 
at Mississippi State College for Women, has been 
dected professor of physics and actmg professor of 
mathematics at Hanover College, Hanover, Indiana 

Dr Charles Spabliko Evaks, PhD, Princeton, 
has been appointed associate in geology at Bryn Mawr 
CoUege 

M. A Stewart, formerly instructor in biology at 
the University of Rochester, known to entomologists 
for his woric on Siphmiaptera, has been appointed 
instructor in biology at the Rice Institute 

Dr. Hobart A Rkimark, who recently finished bis 
research work as a fellow in medicme of the National 
Research Council at the University of Prague, has 
been appointed assistant professor of medicine at 
Peking Union Medical College, Peking, Chma. 


DISCUSSION AND CORRESPONDENCE 

THE EFFECT OP X-RAY ON TRYOSINA8E 
T&b organic pigment melanin is considered to be 
the result of the interaelion of tyrosine and tyrosi- 
nase. When xauahrooms or potatoes are ground np 
with water the water contains a considerable quantity 
of the enayxne This can be demonstrated by adding 
a few drops of the water extract to a dilute solution 
of tyrosine. This colorless mixture during the first 
few hoars passes through various deepening shades 
Of wine to become black after twenty-four hours 
When either potatoes or mushrooms are X-rayed be- 
fore their extraction with water, this extract m- 
TUiiably shows a decided inorease in its powers of 
nieliiiin produeticm. Tins increase ia in direct pro- 
porSoD to the strength of the X-ray dose. As far as 
the work has been earried «qK»ares of SO, 60, 90 and 
lao laRmtes at 80 EV., 2S ma., 26 em. target distance 
i^osntt in umeaiiag depths of oolor when added to a 


tyrosine solution that form irteps sufficiently sharp to 
be obvious even in a photograph. Exposures over 2 
hours and up to 4 hours produced no further per- 
ceptible change. From the results obtained with 
mice it seems probable that a very severe exposure ci 
this enzyme would cause either a decrease or even a 
complete inhibition of its activity 

Bobbbt T HArrcB 

Bockevellsb lEBTrrnrx foe 
Mepigal Bebeaboh and 
UN tvERsmr or PirrsBTmGH 

DEFINING SOIL COLLOIDS 

One of the most popular and widely studied and 
discussed problems at the present time in the domain 
of soils IS soil colloids And yet there are probably 
no two people interested in the subject who agree 
completely as to a definition of soil colloids The 
concepts and definitions of soil colloids seem to vary 
enormously Some people call soil colloids only soil 
particles of the very smallest size which have an 
upper bmit of not more than .000005 miHimeter, while 
other people call colloids soil particles whose upper 
limit 18 006 millimeter and even .008 millimeter. It 
behooves us, therefore, to have a correct and standard 
definition of soil colloids 

Now the vital question is, what standard are wa 
gemg to adopt upon which to base a standard and 
correct definition of soil colloids f 

There are two apparent standards that preoent 
themaelvee— one is the size of the particleB and the 
other the activity or energy manifestationB of the 
particles. 

In choosing one of these two standards, it is abso- 
lutely necessary to choose one that has or presents a 
natural transition or demarcation point which divides 
the soil material quite distinctly into colloidal and 
non-colloidol 

The activity or energy manifestations of the soil 
particles seems to meet the essential requirement of 
possessing a natural transition point which will divide 
soil matenal into colloids and non-colloids For in- 
stance, such energy manifestation or phenomena as 
adsorption of water vapor, base exchange, heat of 
wetting, etc., are possessed only by the soil colloidal 
matenal and not at all or very little by the non-soil 
colloidal matenal 

A thorough examination of all the energy phe- 
nomena manifested by the soil particles that of the 
heat of wetting m water appears to be the most logi- 
cal to adopt as a standard entenon for deBnlI^p eol- 
loide. 

The liquid to use in the heat of w^tmg tneaaare' 
mmit and hence, is the definition of the soil colloids 
IS wnto. By using water all abjections that might 
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be xewed ae to the speodeity of the beat of mt^isg 
between eotl matenal and difleareiit liqnUbs, are over* 
eomt, beoaiue water, besides being the most natural 
and universal reagent, it is the chief natural agent by 
which soil eolkttds have been fonned. Water la 
mainly respcmsible for the formation and physical eon* 
dition of the soil colloids ** 

It the heat of wetting phenomena is accepted as 
a criterion for distinguishing colloids from non- 
eoUoids then soil colloids could be defined as any soil 
material dried at 110* C that will give heat of wet- 
ting in water irrespective of size of particles 

It has been found experimentally that nearly all the 
soil material classified as clay, and some of the very 
finest adt, give beat of wetting* This would include 
soil particles as large as 008 mm and even larger 
in some soils. Above the vexy finest silt there is 
hardly any measurable heat of wetting All the 
organic matter that gives heat of wetting would also 
be classed as colloids 

According to the above definition of soil colloids 
then, any soil particles which give heat of wetting, 
which may be 008 mm or larger m size would be 
classified as colloids Such a definition and olassxfl- 
eation would be strongly objected to by those who 
believe that only material of the finest size^ such as 
000005 mm , should be classed as colloids But what 
will these people say when they realise that particles 
of OOB mm , or Larger and having the same eompo^- 
tion as those of 000005 mm , also exhibit enexgy phe- 
nomena the same as those of the smaller size, only of 
a shghtly lower degree f Are we not justified then in 
classifying the larger particles under the same cate- 
gory as the finest f The present dassiflcation of soil 
colloids, which IB based upon an arbitrary erne of 
particles, is illogical A true classification should 
have for its basis a natural transition point, such as 
IS possessed m the heat of wetting phenomenon, which 
diows definitely that above a emrtain size of particles 
the phenomenon of heat of wetting u not at all 
manifested 

If the phenomenon of heat of wetting is adopted 
as a criterion for defining soil colloids, then we not 
only have what appears to be a logical and correct 
definition, but also, by the aid of such a definition, 
we can determine the colloidal content of soils, m 
less than 15 minutes as compared to more than 10 
days by other definitions This is accomplished by 
the rather remarkable relationship that has been dis- 
covered to exist between the percentage of colloids as 
determined by the heat of wetting method, and the 
percentage of matenal that stays m suspension m a 
liter of water atthe end of fifteen minutes. The heat 
of wetting method used for detenmning the colloids 
u by means of the ratio ; 


Heetcf wetttegof BOtb 
Heat of wettiar of m^aetad 


X 100 s pm cent eolloi^ 


colloids 


The extracted soil colloids are obtained by allowii^ 
the dispersed soil to stand 24 hours in a bedcer 6 
inches high and siphoning off the material that stayed 
m suspension This method of extracting colloids 
seems to give the best representative sample of col- 
loids in any soil. 

It IS firmly believed that the definition of soil col- 
loids as proposed here is a natural and logical defini- 
tion. It 18 simple, definite and comprehensive It 
will have very few exceptious 

Gnouos JoRK BotTTOtrooe 

MIOBSOAK AoBIOUtTUaU, BxmCRSSTT 
STATunr, 

EAsr Lavbxko, Uxcbjqax 


8C1&NTORS APPEAR IN THE SOUTHWEST 

A KUMBBu of years ago some prosperous zeal estate 
operators awakened to the fact that they were beiag 
hampered in their chosen field by a motley array 
of amateurs of a low order. Something needed to be 
done and that quieUy if real estate were to continue 
aa an active field m which men of culture and refine- 
ment could profitably perform Accordingly a few 
of tbe more erudite among them formulated an im- 
posing set of platitudinous rules which would not 
interfere with 'business as usual,’' but which would 
permit disbarment of unwelcome competitors These 
gentlemen also had tbe wisdom to com a new word — 
^^realtor”— with which to dignify their new profes- 
sion. Both the code of ethics and tbe new name were 
approved enthosiasticaUy and are still in use, to ib» 
great benefit of all members in good standing. 

Having seen what wonders a code of ethics aecom- 
plihhed for tbe barratrous real estate agents of the 
southwest, the scientists m that region have taken 
heart, and with true western optimism have adopted 
unammonaly a set of trade rules of their own that 
should go far toward making the prefession n- 
Bpectable--at least in the eyes of the public. 

Many of us here in the economioal East had no 
idea that science was in such a bad way in the far 
West Of course we had our saspunons, but that 
investigators were mulcting each other of ideas and 
jobs, when they were not doing difitonest work for 
miserably inadequate pay, had never oeenrzed to us. 
But the rules speak for thmnaelves and show only 
too clearly just how depbraUe everything is. Thoee 
interested in scientific slnmining will find the refimnas 
duly and dully set forth in SoOKCa' all niosily num* 
bered and aVd for ready relsieiiee. 

s«'A Cede of Etiiles fat Sdentific Ifea.^’ 'Smsm 
m LXVI, No. 1700, 108^104, Jidy 88, 1287. 
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Wltan cmw these ndu are put in foroe^ we ^ 
mt iashied fiiat the soQthwestez!ii soioatiBt in good 
standing will be oonrageoualy doing fine work^ re- 
gardless of all sorts of prejudices. He will not be 
ttahaondy onhoiziiig bis ooUeagues nor will he have 
stolen their mental ofEspnng or their means of snb- 
aistenoe. In fact he will be wholly respeotable, smen- 
tifiaslly speaking His pay will be adequate and he 
will enjoy administrative authority of a sort. His 
publications will be prompt hut not too prompt and 
the pubho vnll be m hts oonfldence, for he will have 
learned that the publie pays the bills. Ho will be 
conversant with polities^ religion and eeonomies, but 
it will be useless to approach him on literature, his- 
tory or philosophy, for these have been left to the 
charlatans as unworthy of ethical smentista. 

With all this careful charting of the course of the 
true scientist the rules committee unfortunately 
neglected the all-important matter of a distinctive 
name and appropriate insignia for these new para- 
gons of smenhflc virtue 

As any realtor could have told them, rules are all 
right as far as they go, but the important thing is 
for the paying public to be able to discruninate 
between those who have a framed -copy of the rules 
and those who have not lliie southwestern scien- 
tists, having aped the realtors to the extent of adopt- 
ing a code of ethics, should go the rest of the way 
and grasp the substance of reform by choosing a 

The wnter, ever anxious to encourage and aid in 
the salvation of southwestern soienee suggests ^'Seien- 
toi*’* as a designation for those very eamest-mmded 
practitioners seeking a way out of the wilderness— 
or what have yout 

J H Kkupox^k 

BuBsau or Plakt iNDUttmr 

A DAYLIGHT MBTEOH 

1 B&an with great interest the note of William L. 
Bryant, entitled "A Daylight Meteor,^ which appeared 
m the issue of SotSKoa of July 22, 1927. Several 
years ago, about four o’clock in tim afternoon of a 
beautiful Oetober day, while walkmg in the open 
country just north of the city of Stamford, Cbnn., I 

iLest I be aeeused of transgresamg Buie 10 of the 
southwestern code I hasten to admit having read a senes 
of lettem, appearing in Katwre a year or so ago, in which 
the question of a prcq^rer designation for men of science 
was discussed. Although I am not eonseious Umt Scicntor 
was among ihe suggested appellatimis, it may well have 
been, and ethically I can claim credit only for appre- 
ciating Us apprc^piiatenese for the group of men in 
qacAion. 


chanced to see at an devation of about 39* above 
the horison a veritable ^'boli of fire’’ moving in a 
northerly direction with an exceedingly h^h velocity. 
The bnlbanoe of the moving body, vdkieh Z simna'^ 
diately assumed to be a daylight meteor, was fairiy 
dasaling notwithstanding ihe fact that the sun was 
shining brightly m the western sky Dunng tiie brief 
interval that the meteor was visible its trajeotory kp- 
peaxed to be nearly horizontal Unlike the hunboua 
body observed by Ur Bryant, the daylight meteor 
which I chanced to see did not leave a tram of sparks 
m its wake Unfortunately, 1 was alone at the time 
when this phenomenon occurred and hence was unable 
to compare my observations with those of an inde- 
pendent observer. 

Freueriok H Osmciw 


QUOTATIONS 

SCIENCE FOR CITIZENSHIP 

Or the importance of seienoe in any modem system 
of education there can here be no question but there 
IS danger of a certain confusion of thought The 
value of the practical application of science was fully 
brought out dunng the war, it has been apparent m 
many of the problems which have ansen since the war; 
while scientific men have repeatedly and justifiably 
urged upon the public and the government the funda- 
mental importance of the promotion of scientific re- 
search for all departments of the administration and 
life of the community and the Bntish Empire This 
insistence upon tlie value of science, aided by a con- 
fusion between instruction in science and a technical 
training, has obscured its true function as an dement 
m the traming of the average individual in prepara- 
tion for his duties as a member of the commimity. 
Now that science enters so widely and so mtimat^ 
into every department of life, especially in all ques- 
tions relating to health and well-bemg, it is essential 
that both the mdividoal who ultimately through the 
vote will control policy, as well as those by whom that 
policy will be framed and earned out, should have a 
general knowledge of the scope and aims of smenee, 
as wdl as of soientiflc method and the mode m whn^ 
science envisages and attacks its problems. It is, how- 
ever, beyond questton that it should be a general 
knovdedge on broad lines; a speoialiaed training in 
some highly technical branch of science is neither 
needed, nor indeed is it desirable. The educationist 
need fed no alarm. 

As a medium of cultaxe, the history of stientifte 
discovery opens up to tiie imagination vistas of mai^s 
wdeavor which place it in the front rank of human- 
istic studies Tbroui^ a general famihanty with tim 
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methods of scientiflo observation and experiment in the 
various branebes of research may be developed a 
critical attitude in judgmenti a power of observation 
and a capacity for orderly arrangement > while a 
knowledge of the questions with which science as a 
whole IS concerned in the past, present and the future, 
fosters the broad outlook which, in combination with 
these qualities, is essential in successful dealing with 
the problems of life We doubt, however, whether 
much of the setenee teaching in schools, either primary 
or secondary, could be regarded as science for citizen- 
riup instead of science for specialists, and we should 
welcome a movement which wonld broaden its scope 
and change its character — Nature 


THE FALL LINE OP THE EASTERN 
UNITED STATES 

The fall bne is one of the most significant physio- 
graphic features of the eastern United States, hut its 
or^n has long been a mooted question The fall line 
IS not particularly striking m its physieal expression 
but its east-facing slope gives nse to a remarkable 
senes of falls, rapids or defiections m the streams 
which flow from the Appalachian province across 
the Coastal Plain to the Atlantic Ocean 

The fall hne, or fall sone as it may more appro- 
priately be called, has been commonly recognized as 
extending for more than 800 miles, from central 
deoigia to somewhere m the neighborhood* of New 
York harbor, and following the contact between the 
crystalline rocks of the Piedmont area and the soft 
sedimentary formations of the Coastal Plain. All the 
early geologists and physiographers assumed that the 
fall line was a natural outcome of streams crossing 
the line of contact between two areas, one of re- 
sistant rooks and the other of relatively non-resistant 
rocks. This apparently adequate explanation was 
long given credence and, indeed, tb-day many still 
hold to it But It must be rejected in the light of 
the fact that the upper portions of the streams on the 
Piedmont are as well graded as the lower portions on 
the Coastal Plain For if the falls were due to dif- 
ference m the rate of stream development on areas 
of unlike rock resistance, the upper courses of the 
nvers should manifestly be in physiographic youth 
while their lower courses should be physiographically 
more mature. This is, however, not the case 

It was soon recognized that the fall line was not 
explicable solely on the basis of difference in resis- 
tance to stream downoutting in two petiographie 
provinces, so m 1888, W J. MeGee set forth the 
hypothesis that the fall bne was due to monoebnal 
flexing or faulting. This theory appears to have 
been accepted by N. H Darton, N M Fenneman, 


GleveUnd Abbe, Jr., Isaiah Bowman and many 
others. Joseph Barrell, however, clearly showad thttb 
while faulting does occur near the fall line ui one or 
two places, there is no evidence of displaeement 
throughout most of its length, particularly in places 
where some of the most pronounced stream declivi- 
ties occur 

W. M Davis in his “Physical Geography” (pub- 
lished in 1898) sets forth a very ingemous hypoth- 
esis, which if true is entirely adequate to explain the 
fall line Onrpage 127, of this book, Dr. Davis gives 
in essence the following qiplanation: Before the 
Piedmont and Coastal Flam were uplifted the nvos 
had out valleys of gentle slope leading to what was 
then base-level— ‘the sbore-bne along the outm* (east- 
ern) edge of the Piedmont After emergence, the 
extended nvers rapidly entrenched their lower courses 
in the non-resistant sediments of the Coastal Plain, 
while downoutting proceeded very slowly in the hard 
rocks of the Piedmont These new valleys of the 
lower eounee of the streams, wo^ed headward until 
they encountered the resistant rocks bebeath the 
Coastal Plam sediments near its inner margin, where 
downcutting was checked. Thus the middle portion 
of the stream, between the gentle upper reaches on 
the Piedanont and the gently sloping lower entrenched 
portion in the Coastal Plain, posseesee a relatively 
steeper slope and hence is marited by falls and rapids. 

Davis's explanation is thus based on the assump- 
tion that the surface of the Piedmont is continued 
beneath the sedimentary formations of the Coastal 
Plain, and this embodies the necessary impbeation 
that the gradients of the Piedmont portions of the 
streams are less than the dope of the upland pene- 
plane surface. 

In order to analyze the problem quantitatively, 
the writer construct^ many projected surface pro- 
files across the Piedmont and Coastal Ham at tight 
angles to the fhll line, plotting on the profiles the 
outcrops of the various geolagieal formations together 
with the depths of well borings m the Coastal Plain 
to determine the slope of the crystalhne basement 
Several different vertical exaggerations of scale were 
used m order that the various elements of the relief 
might be studied to best advantages. 

The profiles show espeeially well the peneplain 
nature of the Piedmont upland and the New Ihighind 
upland. Theee uplands should probably be eonsid- 
ered as two seehons of the same peneplain (probaUy 
Tertiary m age). The Aepa of tfaie Piedi^t-N«w 
England peneplain snitaee vanes from 5 feet per 
sole in Qeoigia to 18 feet per mile in Marne. The 
slope of the crystalline hassment below the Ooeidal 
Plain varies from 36 feet per mile to 86 feet per 
showing clearly that the Piedmont-New Eofi^mid 
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Ifetod BUxCsoe is not eonfcmned beneath the Cretaeeoos 
tomahon of the Coastal Plain The mueh gieatev 
slope of the crystalline basement below the Coastal 
Plain makes the marked angle formed by the inter- 
section of these two surfaces recogmzablo even when 
a Hnall vertical exaggeration is used. 

When records of scattered well dnllings along a 
line in the Coastal Plain are plotted, they seem to 
indicate that the crystalline basement closely approxi- 
mates a {)lane surface Very probably the surface 
of the erystallusa basement is a buned peneplane 
developed during pre-Cretacic (Juraasicf) times 
The slope of this buned and tilted Jurassic pene- 
plane emerges from beneath the Coastal Plain sedi- 
gnents, and continues upward along the face of the 
lall line belt of the Piedmont, being revealed through 
the stnpping away of the Coastal Plain sediments 
^by erosion The width of this stnpped zone is slight, 
varying from 2 to 4 miles along the Piedmont In 
New England, however, the Coastal Plain is entirely 
removed (except that portion which is below sea- 
level), leaving a stnpped zone varying from 5 to 15 
miles in width. The exposed edge of this old Jurassic 
peneplain is continued aoroas the bottom of the Qulf 
of Maine with a width of about 16 miles. 

Several wnters have long known that the slope of 
the Piedmont is not continued beneath the Coastal 
Plain and that there are two upland slopes in New 
England, indeed, Davis himself has recognized this 
and commented on it But what is vastly more aig- 
niflcant, it has not been recognized that since this is 
true no falls could result from the conditions em- 
bodied in Davis’s theory If, as Davis suggested, the 
Piedmont nvers bad established very gentle gradients 
leading to an ancient shore-line near the present 
"fall hue,” the upland profile and the stream profile 
must have been intersected at that point. After the 
emergence of the Coastal Plain, the extended nvers 
must have entxmohed themselves m the soft Coastal 
Plain sediments nntil they had established nearly levdi 
channels m their lower courses, whereas downcutting 
proceeded very slowly in the crystalline rooks of the 
Piedmont This would have resulted in a broken 
stream profile in which the stream in the outer (east- 
ern) Piedmont would have been entrenched but httle 
below the upland surface, while m the western Pied- 
mont and the Coastal Plain it would have been greatly 
entrenched. 

But actual profilea show that the streams are en- 
trenched as far below the upland surface in the east- 
ern Piedmont as m the westem Piedmont. If this 
feet is ^pjj^ied to a diagram showing tiie Piedmont 
anrface as being contiiuied beneaOi the Coastal Plain 
it i^ivtts only a timple eonoave stream profile which 


could yield no falls and rapids whatsoever. Thus 
the postulate of an ancient shore-line at the fall line 
IS untenable, and the break in stream gradient is only 
moidentally related to differential entrenchment in 
areas of nneqnal rook resistance. 

On the other hand, the profiles show that there is a 
mariied break in the slope of the Piedmont-New 
England upland, and it is at this point that the 
streams which are uniformly entrenched bdow the 
upland surface exhibit the break m their gradients 
The fall line zone, therefore, lies along the outer 
edge of the crystalbne area (the Piedmont-New En- 
gland Upland Province), where there is a break in 
the slope of the land due to the intersection of the 
reeentiy exposed margin of the old, tilted Jurassic 
peneplain and the newer Tertiary peneplain of the 
uplands Since the gradients of the streams are 
elosdy related to the profile of the land, this break 
IS sufficient to account for falls and rapids 

QbqroeT RsNxncR 
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SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 

PRECIPITATION OF THE VIRUS OF TO- 
BACCO MOSAIC 

In an attempt to free the vims of tobacco mosaic 
from as much contaminating material os possible a 
method has been devised whereby the freshly cut 
diseased tobacco tissues are frozen, allowed to thaw, 
and then subjected to high prossore. The juice ob- 
tained, after being centrifuged, at about 2000 r p m., 
contains no large particles in suspension, but is highly 
infectious. 

When two volumes of acetone (c p ) at - 8^ C. 
are added to one volume of the juice hel^ at about 
0” C a floccttlent precipitate is thrown out and rap- 
idly settles The supernatant liquid can be almost 
completely decanted within two minutes after adding 
the acetone, leaving the precipitate in the bottom of 
tbe container. More water may then be removed by 
rinsing the precipitate with acetone (c p ) at -8” C., 
decanting the acetone and then removing the remam- 
ing acetone with absolute ether at - 8^ G. by nnsmg 
twice and thoroughly draining off the ether The 
precipitate thus obtained is readily soluble m dis- 
tilled water. Expenments m which young tobacco 
plants were inoculated with this solution lAtowed it 
to be highly infectious. The first supernatant liquid 
decanted, on the other hand, when centrifuged to tree 
it from an traoes of the precipitate and diluted with 
two parts of distilled water proved to be non-infec- 
tions. Hbn dilution was made m order to bring the 
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00B«ntniti0ii of Aoetooe below the pout i^eh 
Allard^ showed was nou-toxie to the vims. 

Absolute alcohol may be used m place of acetone 
under the above-menti<»ied conditions. 

At about 100 per cent, saturation and *-8^ C. 
ammonium sulfate salts out from the juiooi material 
whiohi when filtered off and sucked'' dry, dissolves 
readily m distilled water. Plants when uoeulated 
with this solution take the disease The filtrate when 
diluted, one to five, has u no case transmitted the 
disease, although the untreated jmee when contam- 
ing ammonium sulfate solution at a eonoentration of 
3 00 of a saturated aolutum to 10 cc. of the juiee ia 
infectious. 

Solutions of Sa£ramn-0 have also been used to 
precipitate the virus from the plant juice. This 
gives a quantitative preapitation, which frees the 
juioe of virus* 

Cabl O* VlWSOK 

Boyce TaoicpsoN Institute 

rOR PXiANT BBSEABGH, 

Yonkers, New York 

BROWNIAN MOVEMENTS WITH LOW 
MAGNIFICATION 

The desire having arisen for conspicuous Brownian 
movements, s variety of materials was pulverised with 
a view to aaoertaming which showed the movements to 
best advantage For several reasons mica, particu- 
larly in the form of muscovite, was found preferable. 

The suspension to be observed may be prepared as 
follows A quantity of mica from the edge of a 
natural slab is ground by a dry emery wheel into an 
impalpable dust. This is stirred into a gxwduate of 
water and allowed to stand for some four hours 
After the laiger flakes have settled to the bottom, 
the thin milky suspension is siphoned off,' care being 
taken not to draw off any of the" useless residue at 
the same tune The concentration of the liquid may, 
of course, be altered as semns convenient by evapoxor 
tion or dilution 

The liquid so prepared contains particles most of 
which are so small as to exhibit the Brownian move- 
ments Undw a magnification of fifty diameters with 
oblique illumination from below the microscope stage, 
the flakes appear as bright scintillating points m a 
dark field This scmtillation is evidently caused by 
small angular displacements due to the atomic bom- 
bardment , as the flakes rotate, th^ reflect the light at 
irregular intervals Mica is peculiarly well adapted 
to this method of observation because each thm par- 
ticle has a moment of mertia amsll in comparison with 
Its reflecting area. 

3 Allard, H A J^owr Apr Bss. 18. p, 613 (1318) 


ht sodbi a field, the movemsts are still eonigfioiious 
with a asagnifiestkm of ten diameton, and have been 
suspected with the naked eye* 

WiLiiOUOHBY Mnjsai CiDT 

BBOWN tJNIVEBaiTT 

SPECIAL ARTICLES 

HYSTERESIS LOSS IN NICKEL OF 
DIFFERENT GRAIN--SIZE 

The hysteresis loss m spectmens of nickdi' crystals, 
which varied from one gram per speeunen to as hi^ 
as 28 X 10^, has been examined hy Suoksouth anJt 
Potter^ and found to increase rapidly as the number 
of eiystal grains increased Such an effect is not 
limited to speeunmifi specially prepared as erystals 
but may be found aa well m strips of ordmary meke 
which have been sueeesnvely cold rolled to thuuitf and 
thinner specimens and thus the number of crystals 
per unit volume increased step by step as well as 
the hardness 

Of course all metals are crystalline, but m the case 
of the nickd stnps whidi are cold rolled, it is not 
until severe cold working is performed that the crys- 
tals are more or less aligned* in one direction* 

The presmit wnter had occasion rsomitly to study 
some of the magnetle iHOperties of a senes of eleven 
mdiel stnps reduced to venous thicknesses by soo- 
eessive cold rolling. These stnps were 57.7 cm long 
and about 0854 cm. wide The thidrast stnp was 
•604 cm m thickness and the ten succeeding strips 
were rolled from this thiidmeas to those ipven by fbe 
pereentage cold xeduetion in the following taUa: 
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00 

10861 

0 604 

Nickel » 98.86 

2 

3.7 
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0 560 

Iron 0.66 

8 

18 0 

29166 

0436 

Manganese 0.28 

4 

28.6 

80688 

0.486 

Copper . 0,16 

6 

89.5 

87526 

0*872 

Carbon 0.03 

6 

60.0 

88782 

0*806 

SiliooB ^ 0^6 

7 

69Ji 

42373 

0*243 

0008 

8 

090 

48924 

0J134 
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700 

51086 

0.188 


10 

80.1 

65144 

0.070 


11 

08J 

55042 

0.044 



1 Suefcsmifh and Potter, NaUire, 118, p. 780, Nov* ttb 
1336. 

s Jaffriesi Trane. Amer. 'fast Jfla. ^ Net. Mnp»t 76| 
p. 808, 1334. 
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small hystezedb loss, Honda and 
study of tile 'magnetic properties 
stale of iron find a almilar law Imidmg 
ork The same conduaion may be drawn 
jrlachV curves for the magnetusetion of 
iron crystals and electrolytic specimens 
Sorensen* ascribed the high coercive force in thin 
films of mm, cobalt and nickel as due to the minute 
sine of the crystals Edwards^ had a similar expert 
enee The recent work of Ishagaki* on the dlect of 
gram-suo on the hardness of pure iron fits into the 
same picture. 

It 18 interesting to note, on the other hand, that 
Wdo and Baudtsch* found for precipitated magnetite 
that '*lean hysteresis loops, low eoercitivities and low 
lunences are associated with oxides composed of 
111 crystals." 

S. B. WU£UHS 

^^^WEATHA hMMkWl W FHTSICS, 

^ ^ IBwra Conupoa, Axhxbst, M:a8a 

^/iHisins, iProc. A, fi. fi. T., 1026 

* Honda and Kaya, Bei, Esps* Tohdra Imp. Unlv , 16, 
p. 729, Nov, 1926. 

» Oerlach, Zt$ehr. /. Pkgs , 68, p. 682, 1926. 

«8orAsea, Amer. Phya. Soc Program, Abstract, Nov, 
SMI9, 1924, Pkye. JKev., 24, p. 668, 1924 
r Edwards, Amer. Phyi. Soc. Program Abstnwt, B6e. 
28^0, 1926, 

• Ishagaki, BiA, Jtejpe,, Tdiokn Xmp< Vrdt^ 16, p 288, 
19fflr^ 

^^6 Wdo and Bandlseh, Amer. Phyi Program, Abstract, 
Psh, 26^, 1926. 


A OY8SNTBRY«LIKB BACXU^UB PROM A 
PKtSOMOKQUS INPLAMMATION 

Th* bacilli bdonging to the dysentery group have 
with few exceptions been isolated from the intestinal 
and unnary tracts. The writer has found but one 
reference to the isolation of one of this group from 
an extremity Magnusaon, 1919,^ isolated a dysen- 
tery bacillus, which he named Poctenwa v^oowiia 
from ^^jomt ill" in foals. Since the baciUtu to 
he described was isolated from a phlegmonous in- 
flammation of the lower leg and foot of a man, it 
waQ, perhaps, be of interest 

The isolated badllits has the following eharacter- 
isties 

Noil-motile, Gram negative, non-spore-forming, short 
rods. 

Aerobic and faenltatlre anaerobic 
Oelatm colonies grayish white, raised, entire 
Gelatin stab no liquefaetion 
Agar colonies gray, smooth, entire 
Agar slant gray, smooth, glistening 
Broth turbid. 

MUk. acid. Slow coagulation 
indol is formed. 

Acetyl methyl oarbinol not formed 
Nitrates not reduced 
not formed 

Acid, but not gas, in lactose, saccharose, mannite, dex- 
trose, maltose, raffinose, arabinose, adonite, sorbite, galac- 
tose, levulose, salicm, glycerin, xylose and trehalose 
No acid or gas m duleite, dextrin, inulin, Inoslte, 
amygdalin or rhamnose. 

Andrewes, 1918,* proposed the name BaaUua Aspor 
for all lactose-fermenting members of the dysentery 
group, but Bactllua madampensts Castellani, 1912, 
and BacUhM eeylonensia Castellani, 1909, were evi- 
dently included in the group os shown by the reac- 
tion of the stnuna of B. dupar to dulcite 
The baeiUus herem described differs from B. mo- 
dampensts in that it ferments adonite and salicm, and 
does not ferment dextnn nor rhamnose The non- 
fennentation of dnlcite differentiates the bacillus from 
B. cey\onefm$* 

Fbbdsbick W. Shaw 
Mmncai# Oouaon or ViBoona, 

JSncBicoiin) 

THE SELECTIVE EFFECT OF POLARIZED 
RADIATIONS ON CERTAIN PHOTO- 
CHEMICAL REACTIONS 

Tn stieotive effects of polarixed light as eom- 
pared with ordinary l^fht on biochemical reaetioaa 

» your. Comp, Bath oad Therap., 82, 148. 

• Loiiosf, 1918, 1, 560. 
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were first into prominenoe by Eluabeth Sid*- 

aey Semmens (/eem^ ^oc». €h§m» /ttd> 42t 064^ 1923| 
idso But. Assm. Beportf 192S)« 

In two previous notes by Bhatnagar and Lall and 
Bhatnagari Lall and Mathor (Nature; February 27, 
1926, and July 3, 1026) the effect of polarized light 
with the electric vector in the bght-wave vibrating in 
the plane of incidence was shown to be selective on 
animal metabolism and on growth of V eholerae 
and B. typhom Further work on the subject has 
been published from this laboratory in the Indum 
Journal of Medusal Bsaearch (Vol XIV, No 2, Octo- 
ber, 1926} 

No positive results sem to have been so far re- 
corded in favor of a selective effect on purely photo- 
chemical reaction, though there are some unsuooees- 
fnl attempts described in literature (Ohosh, Joum, 
2nd, Chem Soe, 1925, Vol 2, p 269), Investiga- 
tions were therefore undertaken to find whether pol- 
arized light would accelerate purely chemical reac- 
tions as it does some of the biochemical reactions 
studied by Baly and Semmens, Hill and Uacht and 
Bhatnagar, Lall and Mathur Positive results have 
now been obtained m the case of the interactions of 
hquid amalgam of sodium or potassium and water 
This reaction was shown to be photo-sensitive by 
Bl^ttaagar, Mata Prasad and D. M Mnkhecj9« 
(Jotirn. Ind, Chem Soe , 1925, Vol 1, 263) 

The apparatus employed to obtain two fairly large 
patches of the polanzed light and ordinary light of 
the same intensity was the same as described in a 
previous note (Nature^ July 3, 1926) Spectra of 
the two beams of light taken in the visible region by 
means of an Adam Hilgen Speetrograph wtte found 
to be identical The heat-rays were cut off from the 
reaction vessels by inteipomng in each aim of the 
apparatus a rectangular glass cell eontaining^a strong 
wdnhoa of alum The equality of intensities was 
measured by means of a Hilger Thermopile and 
Broca Galvanometer as descnbed in the note rsferred 
to above. The polanzed beam indicated a polanza- 
tion of 005 per cent as measured by mtens of a 
Savart's polanscope 

The reaction between the amalgams of the alfcah- 
metals and water takes place in the dark, but is eon- 
siderably aeoeleiated by light even in the visible 
re^on. As a result of this reaction hydrogen and 
sodium hydroaade are produced 

The rate of the reaction was studied in two ways 
(1) By measuring in a capillary tube the movements 
of a column of mercury due to the generation of 
hydrogen, (2) by titrating the alkali produced 
against a standard sdution of an acid. 

Both sets of expenmente Aowed a remarkable 
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A laxge number 
such as the photo-d 
ide, the reaction bet mercu 
monium oxalate in presence of 
been tried with negative results i'u 
ber of the photoohemieal reactions stua 
standpom^ it appears so far that the ph 
reaction m^heterogeneous system only show i 
tivc action and that the surface plays some 
this reaction* 

In this connection it is interesting to recall tflC xo- 
markable discoveiy which Elster and Geitcl made ha 
1894 that in certain cases tiie pfaotoeleotne effect is 
influenced by the onentation of the plane of polariza- 
tion of the incident light Using also the liquid alloy 
of sodium and potassium^ and allowing polanzed 
white light to fall upon surface, at on of 45*", 
they found a maximum enmnt when the dectnc vec- 
tor in the light wave was vibrating in the plane 
incidence and a minmmm cuxrent when the rieof 
vector was perpendicular to the plane of incidenci. 
These experiments have been confirmed by Knnz and 
a number of other workers and have reorived a satis- 
factory explanation through the woric of PoU and 
Pnngshein (Deuieeh. Phye, GeseU, Veb,, 12, p 2l{k 
228, 349, 860, 1910), 

It IB proposed to apijly and extend the view of 
Pohl and Prmgahsim regarding this selective effect 
of polanzed radiations to the case of photo-chemieal 
reactions described in this note, 

8. 8, BaiffaraoAfi 

UjnvssanT OBnesoAL LAKnumatm, 

UHiviaarrT or tbs Pub jas, 
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THE GBNB AND THE ONTOGENBTXQ 
PROCESS^ 

Tmm problem of the rda ta one of cenebea aad phyai- 
ology of deaelopiiwnt is ssseiitislly a nodem prob* 
lem anuA dueusaed of late, and leoantly ei^iindad 
in vary eonerete toim in QoMadunidt’a "Phyriohii^ 
uehe Theone der Vembting*’ It was not Tunaliaei 
by Damn and by Weiaaiann, beeanae, for eaeh of 
them, the theory of demlopmant indndad the theory 
of heredity. However, ttmr theories of deteiBii> 
nanta, both of development and of heredity, died on 
the Held of battle m the ‘^unetieaf* and the early yean v 
of this eentnry. Hendeliam arose, aad the theory of 
heredity heeame by degrees the modem doetnne at 
the genes with ita denial of repreeentattue partnlaa 
and unit diaraeters, bnt the determmant theory of 
devdopment died dnldleae, with no soeoeaaor ozeqit 
a deld of investigation whieh no single theory eon 
oompasB 

Suee WeuBnnim, physiology of development land 
geneties have pnraoed separate and indqieadmat 
eooraes. Have these eonrses mereaaed flie divergmuo 
vdiieh became praooaaced m the nineties of the 1 mI| 
eentnry when the nntenahility of a determinant tha* 
ory of development was demonstrated enpemiienta^y 
to the point of ailenemg all former adherentst Oti 
on the other hand, has the immense progress msda 
in both dumplines in the present eentnry heen of 
sneh a aatnre as to lead to an ezpootation of tbdv 
nltimato reniuonf Dure eaa be no doubt, 1 
that the majonty of genetieisti^ and many pbysiofah 
gists certainly, hope for aad ezpeot a xennion. liw 
spedade of the hiologieal seienees divided pemw* 
aenfly into two camps is evidently for them tdgi 
senons a one to he regarded with aatisfaetion Xba 
essays of Spemann, of Morgan, of Jennings aad af 
Gddaehmidt are qrmptomatic. Hie votes of Bntnaan 
mt the other side, now nnhi^pily oleneed, is rdw* 
tively kOHljr. I do not paibaps need to protaat aty 
love for blmh fields df wotii, nor my admiratioa of 
the investigations that have so widened anr hiehviMi 
hbrtsott in xoeant years. I would ask only to adb* 
ai d e r with yon thdr mntnal rdatiens, whether to Win* 
nnofhw or with a t er t htm quid in flie otganuiii. 

What are the r oa e o na why ge ne ticist a aad ^dqrdchK 
^ al^ agim that tbero is preaent proadm at m 

alhantag IsetuM dalivend at the MOrfae BldiniMfi 
T n btyWmy, Mbefie EtH Mms., JMy fit, MIT. 
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rmaim of genetu» and physiology of devfilopiaeiitt 
Tbs pronuae axoae w&th ^ gntdud absadonmeot of 
the essentially deternunant point of vietr in genetiea 
expressed in the theory of mat eharaeters, and its 
xeplaoement by the faotonal hypothesis or gene 
theory, the most important general advance of genetic 
theory of our tune. This advance at onoe broke 
4own — or at least appeared to break down — an im<- 
passable bamer so long as the theory of genetios 
continued to be deternunant m character, there could 
lie no common meeting ground with physiology 
of development which had definitely passed that 
standpoint. The promise of reunion also rests, f 
think, on confusion of the physiological eoneeption 
of heredity as repetition of life histories, and the 
essentially statistical examination of the reappear- 
ance of differentiatuig characters in successive gen- 
erations which constitutes genetics. These are really 
very different thmgs. There is also the justified 
fedbng that such a pragmatically valuable concep- 
tuin as that of tiie genes must have profound phyno- 
logieal appbeations, but that again is a very different 
question — or perhaps only a small part of the ques- 
tion. 

These mntqally supporting ideas are undoubtedly 
very conymeing; otherwise we should not have so 
ontstanding a genetioiat as Morgan maintaining that 
the appbeation of genetics is one of the two most 
promismg methods of attack on the problems 
of the physiology of development (1926), nor so 
outstanding a student of the physiology of develop- 
ment as Bpenuum pledging aid of his scienee 
to genetics, nor should we find GoMsohnudt devoting 
all his strength to the elaboration of a fibeory eom- 
pnsuig development as well as genetics in its scope, 
and based throughout on the conception of the gene. 

Let us then inquire into the prerequisites of an 
alliance between genetics and the physiology of de- 
velopment Since genetics has become quite a 
unitary science, and physiology of development is at 
most a field of work, we can best proceed by an 
examinatum of the neceasary^ooncepts of the latter 
followed by an inquiry into reciprocal relations for 
each concept 

L CoNCfsPTS iK WB PfirsxoiiOGT ov DamtOPusKT 

The necessary concepts that I propose to consider 
are those of the genn, of individuation, and of dif- 
ferentiation in its two aspects of embryonic segrega- 
tion of potencies and of realization of potendes. 

1. The concept of the gem is that of an organic 
entity of a relatively simple and undifferentiated 
cbaraeter capable of producing a more or less specific 
mganiam of a relatively complex and diffiereiihated 


order. The ecmcept of the gem bee thus of neeesaify 
Bomewbal of a teleologicdt east, whieb is seen in tiie 
implications of theories of development and berediliytf 

The gmn exhildts tlio duality of nadena and eyto- 
plasnii the geneticist has taken the former for hie 
field, the embryologist the latter, neither arbitrarily, 
but both of necessity, even while both admit that 
neither m genetios or in embryology does either 
operate alone The germ is the basis of all hap- 
penings m embryology and in genetics. A ehange in 
genetio germinal composition means changes in de- 
velopment aU along the line No physiologieal event 
can be the same in two gems of different genetio 
composition, the divergence of eharaoteis that so 
emerges is then correctly referred to the initial germi- 
nal difference liet it be admitted once for aU that 
genes are concerned in the genesis of all characters 
of the organism. 

2. The gem is physiologically integrated as an in- 

dividual at all stages. It may be first merely a cellu- 
lar individual, then a definitely polarised individual 
with one or more axial gndmts, as development 
proceeds, specific comlations, induding those of 
definitely nervous and efaenueal natures, make their 
appearance. Ja the physiological principles 

upon which intogratioii depends undergo differentia- 
tion, m the sense of progress from relatively simple 
and few to leUtiv^ eomplex and many, during 
development While mdiviibiabty may thus appear 
to grow, it IS in reality complete at all stages, only 
the means to its realisation changing and multiplying 
with growing complexity. 

3. Sueeessive stages of development are marked 
by mezeasing complexity of organisation, and eadi 
stage has its own oharactenstie features. The tern 
^^differentiations’ is eommonly i»ed to cover this whole 
senes of events We can, however, durtangmah two 
logically very different senes of phenomena over- 
lapping in time to a great extent The first, which 
18 especially oharaetenstio of early stages, is a process 
of ongm of definitely detenmn^ loci (primordia), 
each with a speoifle potency. TbiB process I propose 
to call in what fbUows embryonic eegregaban^ on 
account of the reoemblance of its sharply altemiitive 
character to Mendelian segregation, to which h«w» 
ever it has no other obesrvaUe le semManees. It ie a 
process of origin of limited potsnoies. The eeeondf 
which is especially charactenstie of later stages nt 
the life history, involves the rsahsation of the polea- 
etoe isolated in the final terms of the scgn^dieil 
prasees, thus involving hie toge ne sb and defiatfhn 
funotional devetopment 

Smhryonie eegreyahoA mof he ^wnwtoBiaed % 
the following leatuns; 
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1. Its prooeedi from the sKm gtneral to 

tbo mm flpeeud in It doflmte mqimnoe wlach u both 
duhotomoiiB and dioeontiitiioiiB. 

2. This TOBulta in a progresttve gonetie xestnetioni 
of a more or leu fixed kind, m the primordta thne 
estabhshed. 

3. These prooeeaes exhibit definite order, (a) m 
tune, (b) in space, «.a , localisation in the whole, and 
(e) of determinate qnaliUeB coordinated both in 
spaioe and in time. 

4. There is a final term in each of the branches, 
which IB followed by histogenesis and defimtive func* 
tional differentiation, though eertain terms (or 
j^anobes) remain open throughout life. We may 

s distinguish closed and open terms throughout 
life history with reference to embryome eegre- 
on. 

Comments are in order upon the above eharactenza- 
tions, for they conoem I believe the most vital features 
of embryologieal development 
I The dichotomous and disoontmuous character of 
bhe procesa is well lUustrated by edl-lineage, and 
Especially by Wilson’s and Coi^ltn’s masterly analy- 
ks of this determinate form of ideavage Cell- 
%ineage shows us daughter edis sneh different 
prospective poteneies as ectodenn and entoderm, or 
anterior and postenor quadrants of the mnbiyo, and 
Uie experimental analys&B shows us that these prospec- 
tive potencies are also genetie restrictions The 
ongu of these poteneies m a single cell-division is 
didiotomous, and the discontinuity appears in their 
sharply differentiated genetic xestnctionB. This pnn* 
ciple nms through all varieties of embryonic develop- 
mflnt, evens! under different forms, as a great variety 
of experfmeuts diows (c/, Spemann and Hoadley). 

The space relationsbp in development, or 
localisation problem, exUbits itself with reference 
to the entire organism of which each pnmordium is 
e part, all pnmordia anse in definite areas, and 
thmr realisation may involve a secondary more pre- 
cise localization. For instance, the potency of the 
bms of Ihe eye in amphibians lies in the embryonic 
lepidennu at a definite stage of developmmit, but the 
defimtive locdisation within this area is not fixed 
until adjustment is establudiod with the optie vemcle. 
The poanUhty of normal dsvelopinent depends among 
Bther things upon flexible, but finally precise, adjust- 
^te of kraaliaatioa of spemflo parts everywhere m 
m embryo. The aitaatum imphes eonelaiionB and 
induetbiia dependent upon eztraoxganio and intrsr 
faeton^ and sneb rdations have been demon** 
qfver and over again in expenmental embry- 
(Mdfs gradienl factors and principle of 
^t^’Wianee ax* sbikiiig examples of anaHysiB of £*e- 
Jn the earl^ egibryo. The prob- 


lems of localisation, conndsred as such, would appear 
to be susceptible to phystologieal analysis. 

Before examining the time process m developnumt 
we must first consider the principle of embryonic 
induction of which wo are hearing so much, and ask 
what it may be expected to explain and what it may 
n^t be expected to explam m the physiology of de- 
velopment. Environmental relations are very evident 
in many oases of embryome locahzation, and it is 
natural to look for them in all eases The ongm of 
the lens of the eye as an induction in the embryonic 
epidermis exerted by the optic vesicle is a well estab- 
lished example The experiments show that at this 
stage the epidermis of the head region, at least, 
possesses two potenaes, however they may have 
arisen, and only two, vut ^ to form lens cells, or 
epidermal cells which have lost the power of lens 
formation, which shall be realized in the case of any 
cell or group of cells depends on indnetion, in this 
case by the optic vesicle Note that this potency 
exiBts only for a relatively brief period of tune, 
once accomplished, it can not be repeated In 
Dnesch’s terms the lens is positively restneted, the 
epidermis negatively restneted. Or take as another 
example the beautiful expenments of Spemann and 
hxs students. They show, for instance, that the ecto- 
derm of the gaatrula of Tnton has two potencies and 
only two so long as it remains tn sttu, vtr,, to form 
neural epithehum or general epidermis, each there- 
after positively and negatively restneted. The ex- 
periments that show, that in this case the decision 
rests with the arohenteron, is one of the biological 
triumphs of our tune 

Examples might be multiplied, but all would serve 
to show that mduetion produces only the phenotype* 
for which ontogenetic segregation has prepared the 
way, that the specificity of the response hes in the 
stage and locus, not m the inducing agent, and that 
the possibilities for any mduetion are only two in 
number* 

This simple situation is often confused by two 
prevalent ideas— the one that potencies may be more 

xW Johaansen, who Introduced the word ^'pheno- 
type^” applies it not only to statistically detenaiaed 
modes in a population, but slso uses it to designate in 
tMx entirety the personal qualities of any individual as 
given* (Elements der exaktsn ErbXiehkeitslehrs, dritte 
Aufl* 19*6, pp. 109-168 ) It can hardly be regarded as 
an extension of Johatmsen’s definition to apply it to any 
stag* of the organism u the purely deeoriptivs eOnditioa 
of an ite parts. The nssfalness of this term in embiyol* 
ogy Is to shetract from a stage all implieatum of 
future potency. ^'Fhenotypical realisation, tiimeioM, 
e^^aias iteslf as luelndhig the immediate elTeninstimeer 
the! eosiddtloa a give* ealwyomc phenotype. 
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thui two act one time and pkee; the other that the 
indoeing agent may have detomining valoe, may 
be a Bo-oalled formative ekmolna. 

The first oonfusion anaes from taking remote 
potenoies into nmultaneoua oonnderation with im- 
mediate ones Thna the embiyomor eotoderm of a 
mamma] may be aaid to have the potencies of nervous 
system, lens, hairs, glands and epidenms. But these 
potencies do not exist sunultaneoualy; when the 
eetoderm has the potency of forming nervous system, 
it does not have the poten<^ of forming lens or any 
pnmordinm of later origin. After the nervous system 
18 segregated the ectoderm has lost the potency of re- 
peating the process, and has acquired two new 
potenaes and so on to the end of the chapter. Only 
two potencies at a time, and these realisable by m- 
duetion. The same pmeiple holds throughout the life 
history 

Secondly, there u no such thing as a formative 
stimnlns m embryonic development. Embryonic in- 
duction 18 no difFerent in principle from mduotion of 
muscular contraction, or of nervous conduction or of 
glandular secretion. The nature of the response is 
conditioned by the immediate potenoies d? Ihe respond- 
ing system, and the nature of the stimulna is secon- 
dary, We are much more familiar with the inductions 
of <faiferentiated tissues, and are unaccustomed rela- 
tively to the idea that the eotoderm of the gastmla for 
instance is giving its speeiflo form of reaction when it 
forms a medullary plate; or the lens epidermis when 
it forms lens. Both because the idea is relatively 
unfamiliar, and also because the inducing agencies 
have been but litticf studied up to the present, we are 
apt to conclude that a new principle is involved, and 
t^t environment plays a different rfile m embryome 
development from what it does in adult life But 
such a conclusion introduces endless confusion, and 
has not, m on experimental way, clarified any aitna- 
tion. 

It IS the non-repetitive character of the responses 
of embiyome segregation tiiat really sets them apart 
from functional responses, such as the contraction of 
a muscle cell, for instance, which are repetitive. But 
this m itself does not assign a different rfile to en- 
vironment in the two eategones, as some have aesumed. 

There are theoretieal viewpoints concerning devel- 
opment that neglect the processes of induetion, and 
visualise only the more or less hypotheheal processes 
of cbemo-differentiation ihat run parallel wiUi the 
ontogeneho current. Thus, visible subataneea in the 
unsegmented egg have been termed formative atatta, 
on the assumption that they are the ageneies of sub- 
sequent diflerentiattoxu. When it was shown that 
visible substances of such kinds an not essentiab of 
the apeesfie local differentiationa in wilA fSkaj nor- 
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many occur, by the oomEmncs of properly looidMI 
dUBnentiatiw, in spite of their diqplaeement by 
centrifugal foree, the theory nverted to invisible sub-j 
stances retaining their typiM loeaUsation. Critloiam 
must tbm revert to the type of explanation, against 
which it must be said that if there are as many kinds 
of purely hypothetical formative stuffs, as then an 
fonnations (o/. GoMaefamidt), and so long as their 
physiological actnin u postulated only by their name, 
the view bSeomes indistinguishable from the deteim- 
nant theory of Weiamann. The theory does not be- 
oome phynologioal by naming sudi hypothetieal 
substances hormones (Qoldsehiiiidt), for these then 
become endowed with ttm same mysterious properties 
Again surii an ultra-simplified eoneeption as the 
"antocatslytic theory of development,” also primarily 
^^ohemieai” — ^if any one does indeed hold such a 
theory, as is rumored — does no more than visualise 
a single aspect of growth processes in the oxganism 
to the exelusion of the really essmtial aspeets of 
development* 

It is a mere truiam that the energy of developmeBt 
is furnished by UMdaboliwn, I do not, however, 
regard the rtte^^^jaetabohsm in devdopment as 
essentially any stage from what it is in 

the adult. Wa in faet, relatively httle eon- 
oemmg embryiUiie ll^taholism save its variations in 
rate m the time sequence of ontogeny measured by 
growth, or other criteria. We know also (or at least 
infer), by various xuagh Indieatioxis, that metabobim 
varies qualitatively aeaording to stage and bens. 
These difibrenoes, however, can not 1 m wgurito d is 
general m deteniiiiiiig fketora of tiie eoarae of 4 k' 
vdofMnent. They ere priaarily dMmiflitl InffiMtere 
of diflineDtiationa sheedy koeompUahed Bnt, onee 
Meonqtliflhed, &ey beeoBM part of the intraorgttia 
eBfbonaient and fnnetiofi aa aiMh la devel^piMttt, 
iHietiier m hmmoiieB or ia mmierona othar iraya. 

So araeh eoMenmig ontogeutie a ag r egation The 
other aapeet of diflerentictiaa rekliaatioa of potea- 
dee— '(hiatageaeeiia aad ftaaotUmal diSei«Btiatioa) — 
foUom the liaal atagea oi* tenae of aagragatioB la 
the vationa heaadMa of tfaa oatogaaatia trea idhaa 
poteadea ate Hadted to a aiai^ oae. Sadi tema 
of the oatogeaatie p roeeea aay, fherdCon, ha aalM 
tIhMiUrm Uay tBayaanally aohiovethiafa' latfiM' 

tioB, to a eenaidarBUa aateet at laaat, ia iadatfea 
fieia the remainder of tlw orgaaiaai. HewM they 
ata said to devdop by adf'dlBaraBitiatieB. Sadi ftdd ' 
tenaa am a e a ttara d aS ahaif tha Ufa Ualeiy Steal • 
aery eady ataga iadeid. fUa dtaaliaa, aUah la at 
laaat a aery eommon oaa, ^Ufara iraai that ia atd^ 
atagea of aDdnymie jegtegadBa, ia iriddiUMa ^ 
alwaya two peadblHflea opaa la jad o aUeft. 

It hi aaatly inq^ortiait teawaer, that fa faa laaia 
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l^Ub tjTpm at iaaa<« Midi aa tiioaa of oar 

<nm PM*"*) owtain aeUa ntiiin a donUa poieney 
tittoogboat life. Xhaae an the freedom-giving open 
teme of tbe ontogmwtis proeeee. A ver;' beaatif ul 
enampla of tliia u found m tbe fmther germe of 
■esraaUy dimorphic birda, which aeeordiug to altena- 
'tive hinmone eonditione may btoaeom ont aa male or 
female f eatitera thronghout life. The nervona eyetem 
u also sueh an open system par exeeUenee. 

Let ns return to the tune aspect of development 
which concerns the segnential order of embryome 
segregation It is measured not by time nnits, but 
by events. At each stage of the ontagenetic process 
specific forms of reaction, whether of the whole or 
of its segregated parts, occur. The order is quite 
invaiuble, at least withm any given system, and, 
so far, this order has not been experimentally in- 
verted m any of its parts. 

On the physiological side there is no adequate 
theory of the sequential order of ontogenetic segre- 
gation. At the most we can speak only vaguely, and 
merely by analogy, of chain-reaethms in a complex 
system, or if we take Inologiwl categories, and 
phrase the problem in trams mnqaeenos for m- 
stance, whether we adopt a saHUll^ytoplasmio rela- 
bon theory, or a dwory of aMMjlmtion of inactive 
products (or whatever dae 1 m possible) there 
IS nothing to correspond in iglMific duraeter, or in 
fflamfddneas, even in general pxdndple, to tim defi- 
nitely ordered sequence of devdopmental events. 

Granted that we may resolve development into a 
senes of indnebona that come to be bettor and bettor 
known, more and more fully analysed, and a eenes 
of internally detonmned events or proceaaes with 
only one typical ontoome, is it not still entirely 
nnknown why these inductions and events should be 
so typieally varions and disoontuiuoas at different 
tones m the life hiatoryf Granted that we may leam 
indeflnitoly more about apedflo constructive metabo- 
lism, and abont growth proosasss of the entire organ- 
ism or of its ports, do not the same eonsiderations 
Apply to these ptoeesses so far aa they are various 
at dUletont stagest All current theonec in the phyn- 
dogy of devdopmcbt presuppose in fact a basic 
psoosso of embryonic ecgrcgation in due sequence in 
tone. 

^Riie eeanty earvey of a few trinmphe of physiology 
I of development, wiUi its large lump of peedmiam at 
tos end, illnstratee tibe isqioBSibiliiy of a aingle theory 
of devdopment Ontogeny ie a moving equihbrium, 
which iavolvec all fandamimtal physiologieel process 
At cAdi stAge, oad it CAa no more be envisaged unto 
A dagle than eaa toe eoneeptom of life 

itoalf. Genrtiw’W too otoer hind ie eabsamed under 


n. BsiACioir or Qonmoi to xbu Panmuier 
or DavKUNraaore 

Kow m which of these genensl dtuatums of em- 
brywuc development does the theory of ganatiea ^y 
a rftlef or offer eubatantial aaristoneef Aa a matter 
of fAct doee any axpraunental embryologiat uae toa 
eoaoeptkma of gonetus m his woikf If not^ u it 
beeauae the pnneipleB of genetus aervo soaie entin^ 
difEarmt dtaatumf Let ns proeeed systomaticeBy. 

Does genetics hdp m toe eoneepbon of toe germi 
I toink we may say that it eertainly does, if the gram 
p^deod oontains "hundreds of toonsanda” of “diflerant^ 
kmds of padeeto of ehenueals’* "massed in a haphaa^ 
aid way but arranged in a d^nito manner" Cer- 
tainly no emlnyologut would have disoovraed that by 
hie own unaided efforts. Adnuttuig for the aake of 
the aigument toe asaenbal validity of this addition 
to onr aebial eytologioal knowledge, does it aid in toe 
experimental attack (as working hypothesia or other- 
wise) on the problems of the physiology of devdop- 
mentt To answer this question we must examine 
eaeh of the other eoneepto of the physiology of 
development. 

Doesitaidintoeeoneeptof mdividnabont Idiall 
answer tois quesbon bnefly beeanse I toink we dudl 
all agree that it does not; that on toe eontrary it 
tends to eonfnse it. What pnneiple is adequate to 
bold sueh a swarm withm the bounds of individual 
bung, or to dueot their work! Individnabon is 
elearly an environmental relabonsh^, mediated 
throng toe eytoplaam, not through too nudens. 

With tefeienee to toe ptoeesses of embryomo segxe- 

S tom, genetics is to a oertam extent the vietaa of 
: own ngor It is apparently not only sound, but 
apparently almost nniveisdly aeeepted genebe doe- 
tnno to-day toat oaeh oell reeuves toe entixe complex 
of genee It would, tberefore, appear to be adf- 
eontradietory to attempt to explam embiyoinc eegre- 
gabon by behavior of the genee winch are ex hyp. toe 
came m every eell. 

Goldschmidt has, however, attempted to do tUa. 
He haa m fed poatulated two meohaniems, whiob aasni 
to bo indepondent of ime another in a logied auae, 
and whieh he has not olearly mterrelated. The fltut m 
A theory dC quantitative regulatioii of the genee, ae- 
eording to whieh oadi gene of the toonsands ooneenied 
enters into aebvity at a wte, and toerdore at a tUM^ 
proporbonal to a ptedady regdated imbal qnuntily. 
^Hiis of eonrse preauppoees an underiying matoiniem 
adequate to almoet tdtnidiyaieully pxeeiae ngdntion 
in toe feim, for whieh no modd een bo engfeaked} 
At toe sMBt it toitti toe difflenUiy ene step ttttonr 
MdA Tbe eeeond ie toe Mk-Aiiddtejr theory of unb- 
ttoANuti (eyiqplAni} and gene, eis., toat mA fate 
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ZMBts only with a apeoifie substratom, from which it 
follows as corollary that ci|>eeifle aabstrata are always 
proaent at the appropriate time and place* Thu 
eeems to me to postulate the prooeas which it is m- 
yoked to explain, our., ontogenetic segregation and 
the tune rektionships of spemfie events. It is also 
inconsistent with his postulates of ''sex-genes which 
control, and therefore must react with, the greatest 
diversity of chemical processes m all parts of the 
organism, and of other genes similarly controlling 
diverse charaetenstics Both conceptions postulate 
speafie genes for all differentiating characters of 
Seach stage, and latency for all genes except those 
postulated for the specific event. In its essence the 
theory is detennimstie, and not consonant either with 
sound physiology or sound genetics. 

Apart from these conceptions I do not know of 
any sustained attempt to apply the modem theory 
of the gene to the problem of embryonic w^regation 
As the matter stands, this is one of the most serious 
hmitahons of the theory of the gene considered as a 
theory of the oigamsm. We should of course be 
careful to avoid the impbeation that in its future 
development the theory of the gene may not be able 
to advance into Una uneonquered territory. But I 
do not see any expectation that this will be possible, 
even m principle, so long as the theory of the mtegnty 
of the entire gene system m all cells is maintained 
If this 18 a necessary part of the gene theory, the 
phenomena of embryonic segregation must, I think, 
be beyond the range of genetics 

Geneticists have, however, brilliantly demonstrated 
that genes are eoneomed in phenotypical reabsation 
at different stages of the life history, and it is there- 
fore a reasonable postulate that this is true of all 
phenotypic realization We come here, therefore, to 
the specific problems m wbch genetics and physiology 
of development really meet There can be no reason- 
able doubt that any definable character whether of a 
morphological, phystologieal, or psydiological (be- 
havionstio) nature may be treated by methods of 
genehos (ic., considered statistically with reference 
to inodes of recurrence in successive generations), as 
well as by methods of physiology. ThxtB in addition 
to the numerous morphological charaoters, for which 
they are already demonstrated, genes may also be 
posited of all physiological and behavioristic charac- 
ters that can be idiown to mendehze. Similarly there 
ore genes for characters of the ovum and of the 
larva, and, by inference, there can be a complete 
genetics with corresponding gmes for each stage of 
development. 

The genetic problem thus differs from the embryo- 
logical problem, inasmuch as any definable eharac^ 
at any tune in tiie life history may be treated ae 


final, aeooidiag to tiie methods of genetiei, and ttt 
genes pteniBiably oonld be loeated on the ehronio- 
some map. 

What then tn the prooess of pbenotypieal zeidiaar 
tion would be the phynological status of the genet 
Apart from analogical points of view in wfau^ fmr 
instance the aohon of genes is compared to that of 
enzymes, the approach to this problem may be made 
by two roads, (1) through experimental modifications 
of the enuironment of known genotypes and epm- 
panaon of resulting phenotypes with control <nil- 
tnres, and (2) through comparison of the action of 
varieties of gene eombinationfl on known charaeters 
of the organism. 

Morgan, for instance, cites a mutant of Drosophila, 
studied by Mrs. Richards, differing from the normal 
by but a single gene, which when raised in an ice- 
chest has one or two, or even all, of its legs doubled, 
but if reared at room temperature none, '‘at room 
temperature no files result with more than six good 
legs’* In 1911 Baur cited several analogous eases 
m bis text-book of heredity, and pointed out that in 
heredity m geneml what is inherited is not the eUsr- 
aeter as such, ba^ only a definite form of reaction 
to environment, 

If this 18 a Im generalization, the underlying 
postulate » i^ain ^ ontogenetic aubstratum, which 
this form of analyrii^of the action of genes does not 
attmnpt to elucidate. What is won for physiology 
of developmmit by such examples is a heightened 
sense of the dependence of physiological reaction 
upon the genetic foundations of the reacting system, 
but not additional insight into the devdopmen^ 
problem.* 

The method of oompanng the action of vaneties 
of gene combinations upon known eharaeters of the 
organism under constant or varied conditions of the 
environments is the oldest method of analyzing 
mode of action of genes m devdopment, and it ap- 
pears to me to be the most promii^ method at ite 
present time. The study of the phenomena of mul- 
tiple allelomorphism, the observed results of gene 
d^cieney resulting from loss of a piece cor all of a 
chromosome, and the results following from triploidy 
or greater additions, wheHier of one ciunuBowmte or 
the entire ohromosoiDe complex, especially as pre- 
sented by the Columbia University ^hool of Geneti- 
cists, appear to me to throw much light on Ihe prob- 
lems of ttie physiology of development of the find 

s Another form of environmental problem in genet- 
ics is found in attempts to modify the genes In like 
germ^Ui dtrectly, the htdieator hdag the phenoiyp^ 
resnltlfig from sneh treated gem-m^ 
costEols. This », however, a' pnfifiem in. peso geoMdCi 
•nd need not interest as Igrther. ' 
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term of the voderiyiag ontogenetic eegiegationB* 
Xbete is no time to niheme these siteidid edditioiiB 
to our biologieal knowledge^ and I shall not attmnpt 
to appraise the theory of genie balanoe which appears 
so dearly to emerge. 

More than this should, however, be said one can 
not imagine at the present tune any other expenmon- 
tal technique that would even remotely approach in 
delicacy of treatment to the superlative refinement of 
modifications of the gene system that tiie genetic 
method renders possible. It is an indispensable 
method for phenotypical analysis whether in a genetic 
or a physiological sense. 

Its scope is, however, limited in two ways, in the 
first plaee at whatever stage of development a char- 
acter may be selected for examination, and whatever 
the nature of the character, it must always, so far as 
genetic method is ooncemed, be treated as a finality 
It has no past, except the genes postulated as a result 
of their appearance in previous generations — and no 
future The genetic method reveala, alpha, the gene, 
and ofoega, the final term The second limitation of 
genetics, considered as an apt»roaeh to phenotypic 
reahxation is, of course, the fiipiwe of any direct 
phyfuological analysis of the ytrt^ed genes This 
need not be a permanent limitMl|iilif, bnt it seems to 
me that at the preient Umi it^|| a definite limitation 

I suppose that geneticists agree that there 

IS a clear possibility that the futore development of 
the subject may result in a considerable reduction of 
the number of genes necessary to be postulated 
Moigan’s oonelusions that a smgle gene may be con- 
cerned in a multiplicity of characters, both in time 
and in Bpaee, and that a multiplicity of genes may 
be concerned m each character are indeed steps 
towards nmplifieation. But, granted the extremest 
simplification, genetios could at the most explam the 
spedai quality of ebaraoters associated with particu- 
lar genes or combinations of genes at given stages 
end loci of development, but never why the same 
genes are aasodafeed with different characters at dif- 
ferent stages and in different looi. 

The present postulate of genetics is that tiie genes 
are always the same in a given individual, in what- 
ever place, at whatever time, within the life history 
of the individual, except for Ube ooourrence of muta- 
tUms or ahnomial disjunctians, to wfaicb the same 
pnnciples tfien apply^ The essential problem of 
development is precisely that differentiatnm in rela- 
tion to space and time within the life-history of the 
individual irtiich genetics appears implicitly to ignore. 
fitagtm of genciici and of physiology of 
cm mty wwdt in a Mbaxpet definidon 
of Ikh.im iMd% wd any expeetalion of their rs- 
vidm a Iff'Cfimtaiildan cease) is m my pinion 


dooaMd to disappoiaimetit Those who desire to 
make geseties the basis of physiology of devdopnmt 
aSU have to explam how an unchanging complex can 
direct the course of an ordered devdopmmital stream. 

There remams to be mentioned the oft-noted pheno- 
typic identity of environmental vanetiea of gtvea 
characters and of gemo modifications of tiie sCme 
eharaeters One need only call to mind the bar-eye 
senes m Drosophila or Johannsen’s pure lines of 
beans Many sumlur cases exist in the phenomena 
of sex-differentiation, which appear to be conditioned 
by genes in insects, and hormones m birds, but which 
nevertheless exhibit comparable diversitiea and sum- 
lar functions m the life history* How are we to 
understand this except on the assumption that both 
act on a given ontogenetic process f 

Physiology of development and genetics both teach 
us the same lesson, vur., that at the foundatum of 
every phenotypic event there is an unanalysed onto- 
genetic process, which expresses itself m time by 
qualitatively different types of reaction whether to 
the environment, or to the gene, or to both combmed. 
This IB the unrecognized presupposition of all studies 
m either field I must emphasize that there is noth- 
ing m the euirent pnnciples of genetics or of physi- 
ology that gives us the least elue to the nature of 
embryonic segregabon in its tune sequence, which 
constitutes the ontogenetic process m its strictest 
meaning. 

In this conclusion 1 find myself m agreement wiOi 
Bateson, who, m his last publication, says * 

^^Cytology IB providing some knowledge, however 
scanty, of the matenal composition of the cell, but 
of the nature of the control by which a senes of 
orderly differentiations is governed we have no sng- 
gostion^’ (p 234), and again 

^Throughout all this work, with ever-increasmg 
certainty, the oonvietion has grown that the problem 
of heredity and variation is mtimately conneeted 
with that of somatio differentiation, and that in aa 
analysia of the interxelationB of bieee two manifesta- 
tions of oeUular diversity lies the beat proepect of 

4 The gene may of course be regarded as having 
secondary modes of action, to the extent that it is a 
fsetor in the realization of tiie intraorganie envinmment 
in aU of its aspects If, for instance, we make the m- 
itunption that in birds the genie constitution detcnnincs 
the nature of the sex-hormones produced by tiie indhid- 
ual, then the known action of the sex hormones on head* 
fnmishiiigB, plnmage, spurs, reproductive tract, growth 
ind behavior may be regatded in a certain smuo aa sec- 
ondary modes of aetlen of the genes. But no example 
wehld serve better to thow that both prhnary and ccc* 
owdaiy effects axe funstions of the life hiaboiy as to tibeir 







tuaoMH. Pa&dmg fhai aa«l 7 iB% the duomoeoaM the* 
arf, tfaoni^ piOTiding angh that ii eertaudy true 
an! e£ imaeaM valne, has fallai abozt of the eise«i> 
thd diaooseiy" (p. 23S). 

However profoand our present ignoranee of the 
aethod of ontogenetie segregatwn jpay be we are 
neverthelea boaid to eoneeptans of stziet deterain- 
isa eoaeermng the phenoama mvolved. The phe* 
Boanta of genetue and of eabryonio induction ez* 
Idbit strat eKpenaental deUonunisa, which would 
be iapoesible if the ontogenetu processes on edueh 
both depend were not deterainistie also. Nothing 
that has been sad m this essay should be interpreted 
in any contrary sense. The processes of embryonic 
segregation are open to observation and ezpenaent 
eqnally with the processes of genetus and of eabry- 
onic induction My contention u merely that we have 
no prsaent worfcag hypothesis dfeetive m this most 
fundamental aspect of the life history. 

The dilemma at which we have amved appeaa to 
be ntcesolvable at present. It is the appamnt duality 
of the life history as exhibited in die associated phe- 
nomena of geneties and ontogeny: on the one band 
the genes which remain the same throughout the life 
hiatoryi on the other hand the ontogenetio process 
educh never stands sbll from germ to old age. It is 
no eenfaasion of weakness that wo should admit - our 
inability to form a picture of life-processes that have 
taken longer to evolve than the mobile crust of the 
earth itself. Instead of distorting our workable con- 
ceptions to include that which they can in no wise 
eompam, may it not be profitable, for a while, to 
admit that more bes without than within our oonfoes 
of meefaamsm and statistMst If physios and diem- 
istry will not be complete until they have explained 
the action of their units m hving matter^ that is after 
all their aflsir Certam it is tihat phymes and chem- 
istry have no place among their categoriee for the 
ontogenetie process and a forttort for the phyloge- 
netic. Why not surrender ourselves, m considaration 
of these problems, to the current of more naive 
biologieal eategonesT 
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THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

NEWSPAPER REPORTS ON THE MEETINGS 

It m eommonly remarlmd fliat the general pnhlie, 
throughont the nading world, u mereeaingly inter- 
ested m the jwogieae of aeiesee. Pmetmal aohwve- 
mente, each as mventiona and dueetly naefnl diaoov- 
enee, have hmg mtereeted people not qwetelly trained 
or augaged in aewntifie work, for sndi aehievemente 
affeet the daily zontme of ordinary life, but the last 
deeade haa witnessed a remukaUe dsvelopmant of 
pnblie intueat in the more eaedy dtsensaad aspeete of 
e ewmt i flc r rs es r e k ABi, seiep t i fl c p r e gi ea e . Intdhgent 
people now wiAjl||j||Od dioat advanees in knoulodge 
that .do not as|flmS||aaUy to thur daily aebvitiee, 
and thu deabwi^HPs to be rapidly apnading and 
beeoming mon kMUItk Um teehnologieal or apphad 
aiQMwta of seieiitiflpVMW'o* remam, of eonrse, the 
subjeeta of most popular dmeuesioii, and snperflouUy 
deeenptive acienea^ inelndug mare obearvatioaal fheto 
without discussion of relationships, natural^ eonah- 
tutas a large part of what is prepared for popalar 
•owntifle readng. 

All three of these diflereat aapeets of eafan t iflc 
knowledge— obeervatwnal feeta^ appbentums that 
eoonomiwi time or simply make life mm pl e a i a iit or 
mm gaafnl in the finaneal way, and theoietuMd or 
lAikieo^iieal advaneea in intnpretakon or appreem- 
that of rdationshipi between objects of knowledgo~- 
m leoemng modi mm popalar attention than ever 
hefoBB. In this and many otter eonatnee wmta for 
newepapere and magumea and for radio taUuf^ and 
tlao ttm wko hav» aharge of nma en ma, m inersas- 
inidy oeeuinad with tha pt^nlar p re iaB t a ti o n vt 
aaienaa material. Many wisten m prhaaiUy ao en- 
gagad; thu sort of woodii ia becoming an iuqioitteDt 
fanmeb of the teaching profeamen in a broad aaiue. 
The demand m e r e a ee a mm n^dly than the aapply^ 
vttteh may be taken to u kScato ttat the r ea din g ^ttbe 
raa% dedna afl Unds of adenaa material p rcee nted 
in fftwhiiftHi 

IW many yem tta Amariaan Anweiatilnn t» ttc 
AdvWsNnant of Smeoea haa triad to faaSIttM Sm 
papdag nporfiaig of ite nwsHngs, knt^ 

aan% tInA ite afttfte hare bain SMt ^ 
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Seetiong 

Philadel- 

phia 

Evening 

Ledger 

Philadel 

phla 

I^blie 

Ledger 

Baltiinore 

Evening 

Sun 

HewTork New York New York 
Timeo American World 

Boeton 

Tranaeript 

Ohriatian 

Science 

Monitor 

Total 

A. 

Katbematici 




6 25 

7 25 

13 25 



29 75 

B 

Pfa^gics 

16 

8 50 

0 75 

17 60 

17.50 

12 

62 75 

125 

139J35 

Ca 

Cbemigtrj .. 



4 


150 

160 

6 50 


13 50 

D 

Astronomy . 

625 

23 75 

24 

17 

82 50 

4125 

23 25 

11.25 

179 25 

B 

Cool and Qoog 

26 75 

2150 



2 


12 

80 

92.25 

F 

Zool ficiencea . 


14 

21 

32 26 

3 76 

125 

2150 

1 

94 75 

Ga 

Hot Reieneeg 


450 

4 25 

250 


150 

26 25 

26 

65 

F-G 

Additional gool 




■i 







and bot mate 
nal, not aepa- 
rnted 



16 

31 

8 25 

6 

8 60 

2 

71 76 

H 

Anthropology 


2 76 

11 50 

15 

4 25 


5 75 

14 

53 25 

I 

Psychology 

6 75 

9 50 

17 50 


11 50 

5 50 

34 75 


85 50 

K 

Soc and Boon. 











Bcieneeg 

5 25 

42*50 

7 76 

5 

19 50 

6 

52 50 

34 

172 60 

L. 

Hist* and Philo] 











Scienoeg 


12 60 


31*50 


8 

13 25 


65 25 

M 

Bngineering .. . 


8 







8 

N 

Medical Scioncee 


5 

6 25 

750 

7 

8 

61 25 


85 

0 

Agriculture 



175 



2 50 

12 50 

13 50 

30 25 


Education and 










Beienee in gen 
^rvX 

.1 

3 60 

7 25 

16 

6 75 

16 26 

42 

194 25 


Total 


285 25 

127 25 

175.75 

131 

113 50 

347 

175 

1,379 60 


novii writora for the press At the great Chicago 
meeting m 1820 the few press representatives who 
were present were apparently not greatly interested 
in attempting to report the seientiflo matenal pre- 
sented at that meeting. Those were times when edi- 
tors seemed generally to desire amusing incidents and 
slap-stiok comedy at the expense of science workers, 
and little energy was expended to present acionce m 
a popular way. The public had httle opportunity 
to learn what soienee workers were trying to do 
Such an attitude on the part of the daily press 
tttoused antagonism in the mtnda of the speakers at 
meetings of workers in seienee and made it more 
difBenlt for a news writer to secure useful matenal, 
even when that was attempted. 

Beginning with tiie Toronto meeting in 1921, these 
conditions have changed rapidly and very thoroughly. 
Many of the most able wnters of popular science 
hove attoided the recent meetings and have gone more 
then half-way in meeting the attempts of the associa- 
tion to get seienoe and the scientifio method of work 
bitiote tiie public. Press reports of the meetings have 
heeoma increasingly more thorough and more ade- 
quate. The antagonism of setence workers has now 
lively cBaai^eaied and leaders in research are now 


generally willing to aid the representativea of the 
press in this important work At the same tune, the 
association has put forth greater effort in this dixee- 
tion Hundreds of abstracts of papers to be pre- 
sented at the meetmg are secured beforehand from 
the speakers and are placed at the disposal of the 
repiesentativee of the press, for release at proper 
times Arrangements are also made to facili t a t e tiie 
intanewiag of acienoe workers by press repreaenta- 
tivea. Photographs of prominent speakers are sai>- 
phed to the press in many instances. A qweial news 
otBce has been made a part of the annual meeting, 
in charge of a news manager who repreaents the 
association. 

Several of the grert American daily papors usually 
have special representatives detailed to report the 
association meetiags, representatives who ore masters 
of the art of popular Bmenti&e presentation, and the 
same is true of several news agmcieo. Seienoe Ser- 
vice, IB the founding and operatum of whidi the 
association has been specially interested, has bem well 
represented at reewit meetings and its worit has bean 
very hdpfnl. 

The last annual meeting, at Philadelphia, may be 
taken as an illiistn^on of the present status of the 
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nportiag of asBooiation aeetiagB m fhe daily preas 
and the data given in the foBovnng table will be of 
interest in this eonneetion. Thu table has been pre- 
pared by Jir W. Erie Drake, of fhe Washington offlee 
of the assoaabion Eight leading newspapers that 
gave special attention to the meeting were selected 
and the amonnt of space given by each of them to 
news from the meeting, for eaefa branch of smenee 
and for science m general, was determined in terms 
of eolnmn-mches. lllnstrabons were not included, 
they are generally half-tone reproductions of photo- 
graphs of eminent men, though pencil sketches are 
sometimes used The results are the data given is 
the table, the names of fhe eight dailies bemg shown 
at the top The several fields of soience are shown 
in the first oolumn, referring generally to the sections 
of the association. But it will be noted that the F-Q 
category includes material of zoology and botany that 
could not be readily separated Also, the last cate- 
gory of the list is, for fhe same reason, made to 
include both general smenee and the special field of 
education (Section Q). To avoid these combinations, 
which are perhaps not logically satisfactory, would 
have required more time and attention than seemed to 
be justiM in such a bttle study as thu. 

Hembers of the assocwtion and of the assomated 
societies who are interested m this aspect of the 
popalaruation or humanization of science will fitud 
interest m the fact that the permanent secretary’s 
office now prepares regularly a scrap-book of news- 
paper clippings for each annual meeting, each dip- 
pmg being marked to show the name and date of the 
paper in which it appeared. The clippings are 
attached to strong sheets, which are finally bound in 
permanent form These scrap-book volumes may well 
be of considerable mterest as tune goes on. They 
form a part of the association archives. Aqy one who 
cares to examine the scrap-books may do so at the 
Washington office at any tune. 

Turning to the table of measurements of spaee 
given by the newspapers to reports of the fifth Phila- 
delphia meeting, it mil be noticed that all eight papers 
together devoted nearly 1,400 column inches to the 
sessiona The largest space (347 in ) was given by 
the Boston Tratuonpt and the next largest (285 uO 
by the Philadelphia Publte L»Ag$r, As to the 
amounts of space devoted to the association aeetiona 
by all papers together, it appears that Section D 
(Astronomy) was most generondy treated and that 
nearly as much space was devoted to the programs 
of SMtion E (Soeial and Econonuo Sciences) Sec- 
tion B (Physios) received a large amount of apace 
It aoology and botany were eombmed (items F, O 
and F-O in the table) the resulting totid (282 in.) 


would be ktgar than any efibar in tiie tiAhv hot the 
separate items are not vary large. 

If one atodMa the general program of the meeting 
it beeomes clear that at least thim faetora taka part 
m determiiuiig the amonut of spaee devoted to any 
brandi of eeioiee: the number of pajwn presented 
in the given btaneh, the adaptabihty of the material 
presented, with reforenee to popular aeeounte Soeh 
as are snitabb for newspaper pnMieataom, and tim 
degree of rqportonal or editorial interest in the given 
branch The %nres given m tiie table are not to be 
taken to represent any eingle one of these faeton, 
bat m some esses one factor appears to have dinm- 
nated while in other caaea anotiier factor seems to 
have been most prononnoed. MathemotieB is perhaps 
least adaptable to popular presentation and only throe 
of the dadiee attempted to do anything with thk field 
On the other hand, all of the eight dailies dealt with 
physies and astronomy as well as witii soeial and 
eeonomie aeienee. Bpeeial editorial interest, or leek 
of interest, in eertam fidds appears to be indicated in 
some cases. 
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BtttxoH E. lavarosKur, 
PerSMMiMt Seerttatp 

|C EVENTS 

iOWS AT TALK 
»ITY 


Invsenaanoirs into aeientifio and literary proUems 
am bemg made tins year nndet Tale Untvenity 
auipieea in Omeee, Eng^d, Sootlaod, Oermany, 
Anstiia, Belginm, Buasia and ^nea^ aoeording to an 
annonneement by Dean Wilbur Ii, Gross, of fhe Tale 
Ocactoate SdiooL 

Sight holders of Sterling lellowalnps, the funds 
for whidi were provided by the trustees bt the eetste 
of John W Steriing, am oarrying on timr work 
abroad. These inelude: Dr. Hempstead Castle, vrtio 
IS in Enrope eblleeting material for a worid mono- 
graph of ^ known epeeies of radnla; Dr Filmer 
Stuart Cnekow Northn^, iriw has been studying in 
Barim and Zuneh the ganetahsation beyond ^ gan- 
eral theory of relativity, and Dr. Preaeott Wilson 
Townsend, who has been eontiniting his amhadogioa l 
mseamh in northern and woatem Afiriea. 

Jdhn Wynn OiUeipia, 1C A., Stanford Dnivnal^, 
and Tietor Pietaehmatui, Uaivantity of Vienna, who 
am the holders of Bisb^ Museum Fdbwthipa, am 
eondnetittg maeardi in botany and aoolagy in tha 
ialands of iha Faeifie. Mr Gilleapia ia eoneentratiDf 
on fha Fiji and Sainoa Ufamd gfonpA^A Dr. Ilitaih* 
mnn on the New Hebridea and Lojsdfy IddadA 

She of the idKdtra aiwaiM Sloihhg 
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for xowicA at Yak Uxiivmity thia ywe m of for* 
0 ^ tortii. Theao Ineludo Dr. Blythe A Eagles^ of 
ttie Dnivenity of TorcmtOi who is oondoetmg research 
m biodienus^; Amihnd Craeoveky^ of Jaifa^ Pales- 
tine; a graduate of the Umveraity of California; who 
uut the department of botany; Catherine L. T Lneas; 
B.Se.; Cmvereity of London; M8o., London School 
of Tropical Medusme and Hygiene; who is m the 
department of aoology; Paul Slavenas; of the Uni- 
versity of lithuama; KaunaS; Lithuania; who is con- 
ducting research in astronomy; and Desire T Yelt- 
man; of the University of Holland; of Dutch citizen- 
ship; who IB in the department of philosophy. Mr 
Dirk BrouweT; who is assistant at the observatory 
at Leiden; Holland; is doing work in astronomy at 
Yale. 

The Lilly research fellowship in organic chemistry 
has been awarded this year for the first time The 
recipient is Dr Richard Helmuth Fred ManekC; Ph D , 
Manchester University; England; 1926. Dr. Man^e 
is conducting raeearoh m organic chemistry under 
Professor Treat B. Johnson. 

Among the visiting mexnk^H|||^ faculties of 
other institutions who are of the facilities 

of the university are; Prof«HH^niai En, of the 
Higher School for Japan; who is 

working under Professor dHpUpSkmaon m the 
department of zoology; ProlSR C. C. Chen, Ph D ; 
Yale; of Shanghai College; who is undertaking special 
research in bacteriology; and Miss Isabella Cordon; 
Ph D ; University of London; from Scotland, is doing 
research work m zoology and anatomy 

PUBLIC LECTURES ON ASTRONOMY 

A amigfl of five ''Open Nights,’' under the auspices 
of the Bond Astnmonuoal Club, are being held at the 
Harvard College Observatory. A short non-techidcal 
talk is followed; when the weather permits, by 
telescopic observations of oekstial objects. Ezkbits 
showing the work of the observatory are explained 
by memben of the club. Tu^ets for these open 
nights must be obtained in advanee. There is no 
charge for admission. The lectures begin at 7:46 
P M. The datei; tatks of leetures and tiie speakers 
are as follows* 

Oct 10.-* Tfte fvU moon and fK$ eolftwed eicoa. Dr. 

W. j, nom. 

Oct IS— -Tbe urfater con«tei(lation$. Dr. Cecilia H. 
Payne* 

Cot. 16.— 21k pkweta Mr Lecm OampbdL 

Oct. start. Dr. Annie J. Oannen. 

Oct okedt ond aeMds. Profemor Solcn 

L Bsiky« 

The Aefetonesba^ Socbly of the Paeifle has ar- 


ranged two series of lectures for the eonnng seaeoa, 
cme of six lectures at Cnlbertsen Hall, Pasadena, and 
one of SIX leetures at the Public labrary, Ijos Angeks. 
All of these are free to the pubho, although tidcets^ 
which may be obtained at the of^ of the Mount 
Wilson Observatory, will be needed for admission to 
all lectures m Culbertson Hall. All the leetures are 
to begin at 8 00 P. M The subjects, dates and 
lecturers are. 

Cufb 0 rtian Hall, Paaadena 

Sept 29.— dwi rags ia the scrvtcs of moa. Dr G. O* 
Abbot 

Oct 27.— Tks eaBplorat%o% of epaee Dr E P Hubble, 

Nov 17 — dtm-spots. Dr. S B. Nicholson 

Dee 15— dtors ta oetioa. Professor A H Joy. 

Jan 26. — Horn store ore aiods Dr H N. Eossell. 
Feb. 24. — Our planet aoighbore Dr. B G Aitken. 

JhAUo lAhrary, Los AngvUs 
Dec 15 — Telssoopes* Dr F, G Pease 
Jan 19 — The sun. Professor F Ellennan 
Feb 28 —The solar system Dr B G Aitken. 

March 28 — Gumt and dwarf eiartu Dr F 0. Leonard. 

CHANGES IN THE ORGANIZATION OF THE 
U S. BUREAU OP STANDARDS 
An important change in the administrative organi- 
zation of the U. 8 Bureau of Standards, which it is 
believed will make for increased efficiency through a 
better grouping of the bureau’s numerous oetivities, 
has been announced by the director. Dr. George K. 
Burgess 

Under the new arrangement, Dr. L. J. Bnggs has 
been appomted assistant director in charge of re- 
search and testing; while Ray M Hudson becomes as- 
sistant director in chaige of commercial standards. 

The regrouping is a recognition of the unportanee 
of standardization in the commercial world; this por- 
tion of the bureau’s work having grown with great 
rapidity during the last few years. 

As stated above, the bureau’s aetmties will be di- 
vided into two main groups The first, under the im- 
mediate supervision of Dr. Briggs, will include idl the 
bureau’s smentifle research and testing, the deveh^- 
ment, eonstruotion, custody and maintenance of refer- 
ence and workmg standards and tfamr mtereompan- 
son, improvement and application in science, engmeev- 
ing^ mdustry and commerce. 

The second group, headed by Mr. Hudson, wfil in- 
dude the supervision, direetion, fonnidatioa and eb- 
ordination of commercial standards, with particular 
reference to the needs of industry, involving the over- 
si|^t of the division of sintplifled practice, division of 
commereial Standards and jmit of 
sion of hwMkig and houdsg zdatbig to codes ' and 
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staiidaxdB. In addition, the oorrelation of the work 
of the federal speeifloatione boards witii commeroial 
practice, and liaison doties with other branches of tl^ 
Department of Commerce and with other departments 
m questions relating to commercial standards will be 
mduded in this group 

Dr» Bnggs will act as executive head of the bureau 
when the director is absent in the management and 
supervision of the administration, scientific and tech- 
nical work He will also continue as liaison officer on 
matters of aeronautics between the Bureau of Stand- 
ards, the aeronautics branch of the Department of 
Commerce and other branches of the government 

DIVISION CHAIRMEN OF THE NATIONAL 
RESEARCH COUNCIL 

Tbs following chairmen of divisions of the National 
Research Council have been appointed for the current 
academic year ; 

Division of Federal Belations, George Otis Smith, di- 
rector, U 8 Geological Survey. 

Division of Foreign Relations, B A Millikan, director, 
Norman Bridge laboratory of physics, Oalifomia Inr 
stitute of Technology, Pasadena^ 

Division of States Bdations, Raymond A Pearson, presi 
dent, University of Maryland 
Division of Educational Relations, Vernon Kellogg, per- 
manent sccretaiy, National Research Council 
Division of Physical Sciences, Dayton C Miller, profes 
sor of physics, Case School of Applied Science. 
Division of Engineering and Industrial Research, Elmer 
A. Sperry, president, Bpeny Gyroscope Company, 
Brooklyn, New York* 

Dmsion of Chemistiy and Chemical Technology, Frank 
G Whitmore, professor of chemistry, Northwestern 
University 

Division of Geology and Geography, Waldemar Lmdgren, 
professor of economic geology, Massatihtuetts Insti- 
tute of Technology 

Division of Medical Sciences, Howard T Korsner, profes 
sor of pathology, Western Reserve University 
Division of Biology and Agriculture, William Crocker, 
director, Boyce Thompson Institute for Plant Re- 
search, Yonkers, New York 

Division of Anthropology and Psychology, Kms^t Dun- 
lap, professor of experimental psychology, the Johns 
HofAins University 

SCIENTIFIC NOTES AND NEWS 

Tbb Harben gold medal of the Bojral Inetitate of 
Pubhe Health for 1928 haa been awarded to Su 
Bonald Bose in recognition of his eminent eemoes to 
pubhe health. 

Thb Moms Liehinaan memorial piiae of $500, for 
1927, has been awarded to Dr A Hoyt Taylor, of 


the Naval Beaeazeh leilioBatosy, m Washingt o n^ aa- 
eordmg to an annonneement by Dr. Baljdi Down, 
president of tiie Ihetitnte of Radio Engineeets, at a 
meeting of the inshtnte held in the Engineering 
SorietiBs’ Building, New Yori^ on October 4. 

Tbb Helen Cniver gold medal of tiie Qeographio 
Society of Chicago has been swarded to Dr Gilbert 
H Groevenor, president of Gie National Geogtsphie 
Society and e&tcHr of its magaane The medal is for 
eminent aeMmpliehments in the promotion of geog- 
raphy. 

Ib recognition of his soientifle work in the domain 
of pathology, Dr. Lome B. Wilson, of the Mayo Clime, 
has been elected an honorary member of the Cseeh 
Medical Society of Pragne This society was founded 
by the famous physiologist, J. E Pnrkmje, who was 
its president until his death m 1869 

Dr Edward B. WsmbaiH, director of the Mellon 
Institute of Industrial Research, Umversity of Pitts- 
burgh, has been elected an honorary member of the 
Chemical, Metallv^m^ and Mining Society of South 

Natur0 BtatwRUI^the course of the Congress of 
the InsUtnt IntflHH|^ d’Anthropologie, udueh was 
held at AmsteiwHHn September 20 to 27, it was 
announced that HoUandais of the institnt 

bad been awarded tSwas Dorothy A E Gairod m 
recogmtion of her work in prehistone archeology, and 
especially for her excavation of the cave at the Devil's 
Tower, Gibraltar 

Protbssob Vistorio Aaoau, director of the Chniea 
Mediea of Borne, has received from the Umveiuty of 
Edmbiugh tiie degree of doctor honont eanta. 

PBOrasaoR Forrst Bat Mouiaom, director of the 
department of astronomy of the University of Chi- 
cago, has naignod to become aesoeiated in an executive 
eapadty with the Uttbtiee Power and Light Corpora* 
tion of Chicago. 

Db. Mohtrosb T. Bobrows has resigned as head of 
the research department of the Barnard IVee Skin and 
Cancer HospitaL 

C F. MAimDT, in ehaige of soil enrvey woih, U. S. 
Bnrean of Cheniistry and Soils, haa been appointed 
a member of the intarbnrean eom-borer eomimttee by 
Dr. A. F. Woods, director of soientifle woric. Tlus 
eomnuttee, whose object it le to detennine what aid 
the various bureaus of the department may give in 
rile eom-borer control work, inelndee repreeentattves 
of the Bureaus of Plant Indnstiy, Pubhe BorAi^ Ani* 
mtl Indnetfy, Agrienltnxel Eeonomiee, Dairy In* 
dnstxy, Intension Service, CSiemistry 8o^ and 
Entomology. 
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At Tjile Univexwity^ Professor Richard S Lull, pro- 
fessor of paleontology and director of the Peabody 
Moaeomt has been appointed to fill the new Sterling 
professorship in paleontology, and Professor Ro<is Q 
Harnson, Bronson professor of comparative anatomy 
and director of the Osborn zoological laboratory, has 
been appointed to the Sterling professorslup in biol- 
ogy These appointments fill the new Sterling chairs 
given to the university recently by the trastecs of Mr 
Sterling’s estate Dr Francis 0 Blake, the John 
Slade Ely professor of medicine, becomes Sterling 
professor of medicine, succeeding Dr Edward A. 
Paik, who recently resigned 

Dh Rufus Cole, director of the hospital of the 
Rockefeller Institute for Medical Research, has been 
appointed to membership on the New York Commis- 
sion on Ventilation, of which Dr C-E A Winslow, 
professor of public health in Yale University, is 
chairman 


Du Carl Ten Broegk, professor of bacteriology at 
tlie Peking Union Medical College, Chino, has been 
elected a member of the board oi 
the Rockefeller Institnte for 

Dr. John A Hartwell 
of the New York Academy o; 
pired term of the late Dr Wa| 



tiflc directors of 
learcL 

iosen a trustee 
!or the unox- 
les. 


Dr. H. E Barnard, presideHpf tne American In- 
stitute of Baking, has resigned. Mr. Henry Stude, 
president of the American Bakers’ Association, has 
been asked by tlie cbainnan of the board of directors 
to serve as tmnporary head 


Db Albert R Mebz has been elected president of 
the Washington, D C , chapter of the American Insti- 
tute of Chemists, to fll^the unexpired term of Pro- 
fessor Paul H Brattain, resigned 


Da. HsNier 0 JCnxoht, dean of the college of agri- 
culture and director of the experiment station of the 
University of West Vixgima, Morgantown, who was 
recently appointed by Secretary Jardme as chief of 
the new Bureau of Chemistry and Soils, was formerly 
inducted into office on October 1. 


Ratuond Tt Parkhurst, head of the poultry de- 
partment of the University of Idaho Experiment Sta- 
tion, has been appointed director of the National In- 
stitute of Poultiy Husbandry at the Harper Adams 
Agricultural College, Newport, England, rendered 
vacant by the resignation of Professor Willard C 
Thompson m 1926. 

Geo. Huice Smitb has recently resigned his instruc- 
torshlp in botany *t the Univarsity of IHmois to be- 
come a member of the staff of Bwlogutai AhBtracts, 
the headquaxtera d wUdi are at the University of 
t^anneylvenia. 


CHABU&a J Stuokbt, who held the Porter fellow- 
ship of the American Physiological Society for the 
year 192fi-1927, has accepted a position as research 
chemist at the research laboratories of Scott and 
Bowne, Bloomfield, N J. 

Db. John Boswell Whitehead, professor of elec- 
trical engmeenng and dean of the school of engineer- 
ing at the Johns Hopkins University, has returned 
from France, where he was serving as exehauge pro- 
fessor m engmeermg and applied science during the 
past acadenuo year. He visited the umvermtiea of 
Aix-Manoille, Grenoble, Lyon, Boi*deaux, Toulonse, 
Caen, Lille, Strasbourg, Nancy and Paris, in each of 
which he delivered a senes of lectnres on dielectric 
theory and msulatm. In Pans the lectures were de- 
livered at the Sorbonne and at the Ecole Sup^neore 
d’Electncit^ The University of Nancy conferred on 
Dr Whitehead its medal of honor. 

Pbovebsor Charles E. Decker, paleontologist of 
the University of Oklahoma, Professor Lesbe Spier, 
head of the department of anthropology, and Dr 
Chas N Gould, director of the Oklahoma Geological 
Survey, recently visited the gravel beds near Prod- 
cnck, in southwestern Oklahoma, which hat^e recently 
yielded human artifacts found m connection with 
mammalian bones of early Pleistocene or late Plioeene 
age. The party was successful in discovering a 
section about three by five feet in size of the top part 
of the carapace of the ground sloth, Glyptothenum 

Db, W P Poshao, of the division of mineralogy, 
U S. National Museum, has returned after four 
months spent in the mining regions of Mexico, par- 
ticularly in the states of Guanoguato, Zacatecas, Chi- 
huahua, Durango and Sonora. Some thirty-five boxes 
of specimens, the result of the tnp, have been received 
at the museum 

Professor Harry N Eaton, of the department of 
geology, of Syracuse University, has returned after 
a year’s leave of absence spent stndymg the atrueture 
of the smaller mountain ranges of the desert west of 
the Rocky Mountains 

COMUANDKB Georob Miller Dyott, who returned 
last spring from a tnp of exploration along the River 
of Doubt in Central Brazil, is forming a new expedi- 
tion to start in a few weeks for the unexplored jniqi;Ie 
south of the Amazon. 

Professor Hans Cloos, bead of the department of 
geology of the University of Bonn, has been spendinf^ 
several weeks in Aiuenca studying North 
mountoina. After having spent some weeks m the 
mountains of California and Nevada, stndymg espe- 
oioHy the granite masses of the Yoaemite vallqr, Dr. 
Chios viMted (ttlahoma in oxder to f amiUanas 
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vitii the type of folding in the Arbnchle and Wiohitn 
Monntams 

In the lost few weeks a number of eminent podlbry 
authonties from various parts of the world, who at- 
tended the recent world poultry congress at Ottawa, 
Canada, have visited the United States, according to 
the Official Record of the U 6 Department of Agri- 
culture, indudiig Professor Salvator Gastello, head 
of poultry work in Spam, Professor H Ogiwaxe, 
expert, Imperial Zootechnieal Ezpeninent Station, 
Chiba-ahi, Japan , Professor E. T. Hainan, m charge 
XKmltry nutrition work, Umveraity of Cambridge, 
England, Dr Fntz Pfenningstorff, Berlin, Germany; 
Dr C. H Van Gmk, Voorbnig, Holland, Professor 
Hugo Medina, Chilean Experunent Station, Santiago, 
Chile, and Captain Washmgton, England. 

Miss M Blackstt, an investigator of the National 
Institute of Industrial Psychology of Great Britain, 
has been awarded a Laura Sjielman Rockefeller Me- 
morial Fellowship, and plans to spend a year in the 
study of psychology in the United States. 

Dr. H C Sampsov, of the Royal Botanical Gar- 
dens at Kew, London, is visiting Jamaica, under the 
auspices of the British Empire Marketmg Board, in 
connection with plans to improve the products of the 
region 

Dr. Edward Frarcis, surgeon, of the Hygiemo 
Laboratory of the Umted States Public Heal^ Ser- 
vice, will deliver the first Harvey Society lecture at 
the New York Academy of Medicine on Novonber IL 
His subject will be "Tularemia.” 

Dr Alonzo Iaxlob, director of food research at 
Stanford University, gave the Carpenter lecture at 
the New York Academy of Medicme on October 20 
Dr Taylor spoke on “The Present and Future Food 
Supply of the United States ” 

Da Richard B Moors, dean of science at Purdue 
University, will address the regular meeting of the 
Chicago section of the American Chemical Society on 
October 21 on “The Story of Helium.” 

Dr. Evarts a. Grabau, professor of surgery at 
the Washington University School of Medicmo, Si 
Louis, has been selected to deliver the Shattoek lec- 
ture before the Massachusetts State Medical Society at 
Boston m 1928. 

Sir WiLUAic Braoo will deliver a lecture on “Giys- 
talluation” at the opening meeting of the 1927-28 
session of the Institution of Chemical Engineers on 
October 28 

Ths Huxley lecture will be delivered at Charing 
Cross Hospital Medical School on November 24 by 
Sir Archibald Ganrod, Regius professor of medicine b 
the Umveraity of Oxford, on ^'Dbtheais.” 


A CKHOcmH baa been formed to psepem a aw 
monal to Dr. Xhomaa W. Salmon, pmfoasor ^ pagr^ 
cfaiatry at Cohunbia Umversity, and the first aedieal 
director of the Natmaal Conmittee for Mental Hy^ 
giene, who in August drowned whBe seoliag on Loqg 
Island Sound. 

Tbx Inshtnte of Tropieal and Preventive Madieine, 
Chicago, has issned an appeal for funds to eatabhali 
a Oorgaa Memorial as a tnimte to William Crawford 
Gbigaa. President Coohdge has approved of the 
memonal plan and is honorary president of the pro- 
posed institute m memory of Mr. Goigas. It is pro- 
posed to raise an endowmmt fund of at least 
$5,000,000 

WAUCxa BfflCD Mrxorial Comhission of the Med- 
teal Somety of Vuginb for the Eneonragement of 
Researdi will dedieate aa a natumal rimne at Bdrm, 
Glonoester County, Virginia, the birthplaee of Walter 
Reed 

A mHoniAL window m memory of Dr. liVaaeu D. 
Kelsey, protee||b||||^teny at Oberiin Collage from 
1803 to 1807,J^^^M pieced in the First Congregtr 
boaal chnro]^^^^m|B. 

As alresdy^^^^HknsNCZ, a eommittee has been 
formed for df raisuig funds and ersoring 

a monument t^VjiPpte Dr. Fntz MfiUer, the well- 
known Brasilian naturalist. The monument is to be 
exeeuted by the eenlptor, F W. Lobe, and will be 
planed at Blumenau, State of StR Catanna, Braad, 
where Dr Miiller spent the greater part of ba life 
Members of the eommittee are: Dr Viotor Eonder, 
minister of pnUlo roads, Dr. J. Boitenx, hononuy 
president; Kurt Hering, premdent, Dr. Amaden Ims; 
Otto RothkoU, German eonnu; Angust Zittlow; Bans 
Lorenz end Conrado BalnnL Contributioiu are de- 
sired from Amanean arientifle men These may be 
■eat to Baneo Qennaaioo, Sio Paulo, Brasil, or to Dr. 
Waldo L, Behmit^ Smithsonian In^tntion, who udli 
be glad to acknowledge and forward them. 

Db. FiAiras Wbu> Pbabopt, profeasor of medieiae 
at Harvard Univeraity, died on October 13, aged forty- 
five yean. 

Db. Vmtmm Liova» Wasebobn, profeaaor of 
aeonomie Tertebrato aoology at the University of 
Minnesota, and state gedogwt &MB 1902 to 1918, dbd 
on Oetebar 15, aged atxty-eeven yuars. i 

IborassoB A LiVBBSiDaB, FJkS, eneritas jca- 
foasor of ^temistry b the Uaivmsity of Sydney, died ' 
oB September 26, aged eeventy-nbe yuan. 

M. EmLB Haho, oMWbre Mtelajire of the saolioB of 
ndnoiabgy of the Paris Aoadaaiy of S^onemv ffo' 
foam of goobgy at tea SerbeoM and b paatipni* 
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imi ti tbtt OeologiMl Sotisfy «£ Fraooe, dud on 
Anfiut 28> aged •izty'^ Tean. 

Tbi on« hnndred and forty-seventh regular meeting 
of the Amenean Phyoteal Soouty mil bo held in 
CSdoago, at the Byerson Physteal Laboratory, on 
Friday and Saturday, November 26 and 26. 

Tkb American Peyohologioal Aasooiation will hold 
its annual meeting at the Ohio State Umvenaty, from 
Wednesday to Friday, December 28, 29 and 30, under 
the preadency of Dr Harry L. HoUingworih, of 
Barnard College, Columbia Umversity. 

The twenty-third annual meeting of the Amenean 
Society of Tropical Medicine will be held u Boston, on 
October 21 and 22, m the amphitheater of bnildmg E, 
Harvard Medical School. Dr. Oeoige C. Shattuck, 
of the Harvard Medical School, u the president of 
the soewty 

With the opening of the 1927-28 session, the Bnt- 
ish Institute of Metals takes possession of its new 
headquarters, which include an additional library and 
reading room, at 36 Victona Stvad|||||g|^n. 

At its recent annual meeting h^^^Hkgh, the rep- 
resentative body of the Bnthd|H|^^i Association 
approved the recommendation ^HH^Hteil to hold 
the annual meeting m 1930 jj^^^HBeg, Canada. 
The annual meefamg in 1929 inH^n Manchester, 
England. At the Edinburgh mee^, Sir Robert W 
Philip, professor of tnbereuloeis, University ol Edin- 
burgh, and honorary phynoian to the king at Scot- 
land, was mducted into office as president of the asso- 
ciation for 1927-28 Sir Ewan McLean, gynecologist 
at the Cardiff Infirmary, was made president-eleet. 
Dr. Charles 0. Ehwthome, chairman of the ropreaen- 
tative body, and Mr Bishop Harman, treasurer. 

Thi Australastan Association for the Advancement 
of ^qienoe will meet at Hobart, Tasmania, in Jannary, 

ltl28. 

At the meeting of the Internationa] Horticultural 
Congresa, which recently closed its sessions m Vienna, 
it was decided to refer the question of the oreation of 
an mdependent borean for congresses to the Interna- 
tional Institnte for Agnenltnre at Rome Great 
Britain’s invitation to hold the 1930 congress m Lon- 
don was anaaimonsiy adopted. 

Tbi Eaiser-Wilhdin Institnte for Anthropology 
Was inaugurated in Berlin-Dahlem on September 16 
by Herr von Harnaeh, the president of the Kaiser- 
Wilhdm GeaellaehafL Professor Engen Fisher, the 
director of the new institute^ outlined the program 
In addition to the anthropological department, there 
are ethen^waoted to heredity end eugeniee. 


AcoOBODie to Jfuseiim Hews, the North Sea aqna- 
nnm of the State Bmlogieal Inebtate on the idend 
of fie^land hae reeently bean opened to the paUu. 
The eqnaxinm hae about fifty large tanks end khows 
the ownplete faima and fiora of tiw North Sea 

OnonKQ exercues of the eeeond sessum iff the 
school of tropical medicine of the University of 'Porto 
Bico, nnder the anspioes of Colombia University, 
were held on October 3 m the assembly room of the 
school. Dr Henry J. Doeiman, actug ehaneellor of 
the University of Porto Ruo, spokw on the i6le of 
the sehool as a graduate department of the univetMty. 
The direetor, Dr B. A Lambert, gave an address on 
“Modem Tendencies m Medical Edneatum” Dr. 
Pedro N Ortis, eommiBsioner of health and profosaor 
of hygiene and transmissible diseases, presided . 

Lome B KorFSHHictiaa has contributed the sum 
of $260,000 to the Univertity of Chicago to establiab 
“The Louis B and Emma M Kuppenheimm Founda- 
tion’' The income derived from this fund is to be 
devoted to the study of tiie struetnre, functioiis and 
diseases of the eye, and to the support of the ehnical, 
research and teaching activities of its department of 
ophthalmology 

Du. Q A Toiabbt, head of the department of 
physiology at the Umvemty of North Dakota Medieal 
School, was a recipient of a grant of $300 the past 
year from the Ammnean Medical AasooiaUon Beaeandi 
Fund With tins aid Dr Talbert and his students 
were able to farther pursue their research on the 
study of tile eonstitaents of the sweat, nrme and blood, 
also gastno acidity and other manif estations resulting 
from sweating. 

AooOBDiira to the Italian eorrespondent of the 
Journal iff the Amenean Medical Aseociatioa, the in- 
stitute of general pathology of the Univereity of 
Genoa recently received a legacy of eevend million 
line from tiie estate of Dr. Mangiamarchi, who died 
at Pretoria, Transvaal By testamentary provisum, 
the bequest mnst be devoted to tiie devdopment of 
the new institute that was opened last ^eax 

Ok September 26 the B. B. 6. Dweovery andmred 
in Falfflontii Harbor, England, having completed a 
two yean’ emise to Cape Town, Sooth Georgia and 
the Bhdklaad Idooda; dw was expeeted to amve in 
the Thames on Ootober 1. The primary object in 
fitting out the Dtseoeorp expedition was the inveetiga- 
timi of the eoutimm whaling fisheries. It is expeeted 
that tin eeientifie staff will spend eome montbe admu 
workfog tty the neuItB of tiw expedition, and that 
theeo vdB prove iff great value to adenee and to the 
whoBity induotry. 
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Dr. LtTDLcm J. Wrbks, of the Canadian Oeologieal 
Survey} Department of Mines, and an assistant, Mr 
Maonoe H Haycock, of Wolfville, Nova Scotia, ac- 
companied the 1926 Canadian Arctic expedition as 
far as BaSm Island and returned on this year’s patrol 
ship After establishing headquarters at Pangnirtung 
in 1926 several trips were made around the head of 
Cumberland Gulf and a plane-table map of Pangnir- 
tung fiord was completed before the 1926-27 wmter 
get in. During the winter and the following spring 
approximately 2,300 miles were covered by sled and 
dog team By this means the party was able to map 
the northern port of Cumberland Gulf, and m the 
spnng, to investigate the geology and mineral possi- 
bilities of the region. Early m May the party moved 
to Nettilling fiord and, after the break-np in July, 
a start was made on the journey by water to Nettilling 
Lake. The party succeeded in carrying a traverse 
from Nettilling fiord through a chain of smfdi lakes 
to NettiUmg Lake and along the south shore of the 
latter. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Bt the will of the late Annie Downing Willson, of 
Cambndge, the sum of $160,000 is left in trust to Har- 
vard University, the income of which is to be used to 
maintain a professorship of applied astronomy in the 
university. 

The will of Robert Forsyth, consulting engmeer of 
Chicago, bequeaths $100,000 to the Rensselaer Poly- 
technic Institute of Troy, N Y 

Thk University of Rochester will receive from the 
estate of James M Cutler, former mayor, property 
valued at $2,407,151, to be used as a ^rmanent en- 
dowment $55,486 41 was set aside by Mr Cutler for 
the College of William and Mary at Williamsburg, 
Va 

Db G Carl Huber, professor of anatomy and his- 
tology m the University of Michigan since 1692, has 
been made dean of the graduate school of the Univer- 
sity of Michigan, succeeding the late Professor Alfred 
H Lloyd, who died last spring 

Dr A W Stearkts has been appomted dean and 
associate professor of neurology at the Tufts Medical 
School 

Dr Charles Aulen Porokb, John Homans pro- 
fessor of surgery at the Harvard Medical School, has 
resigned. Dr Porter’s sneeessor will be Dr. Edward 
Peirson Richardson, now assistant professor of aur- 
gery in the school 

PaorBSSOR J R. DuPrisst, head of the department 


of mechanical ene^eering at Oregon State College, 
recently accepted a similar positiim at the Univem^ 
of Minnesota. 

Da. L. B, Nice has resigned as professor of physi- 
ology at the University of Oklahoma, in order to ac- 
cept an appointment as professor of phyaudogy at 
Ohio State University 

PRoraesoB 1 M. KoLimoFr, of the University of 
Utrecht, Holland, has been appomted professor of 
analytical 'chemistry at the University of Minnesota 
for the coming year He is to replace Professor P H 
M P« Bnnton, who recently resigned to do private 
work 

Dr Leor H Strokg, formerly assistant professor 
of anatomy at the University of Indiana, has been ap- 
pointed associate professor of anatomy at the Univer- 
sity of Utah School of Medicine. Dr 0 A. Ogilvie 
(MD, Penn. ’27) has been appointed assistant pro- 
fessor of anatomy and pathology m the same school 

Db. Noel F Shaubauob, former fellow in medicino 
of the NationlllllllpA^ Council, upon his return 
from Berne, JHHIKind, was appomted assistant pro- 
fessor of oWH||||egtgation m the department of 
internal mq||^Snpe University of Michigan. 

Db Graham, instructor m geology 

at the Univ^m||pP^Iowa, has been made associate 
professor of geology at Texas Technological College 
Dr M A Stembiook, instructor m the University of 
Tennessee, has been made assistant professor of geol- 
ogy in the college. 

Dr Willzav H. Adolph, formerly of Chee-Loo 
University, Chma, last year at Yale University, has 
been appomted to an associate professorship of chem- 
istry m the University of Nebraska. 


DISCUSSION AND CORRESPONDENCE 

A SUGGESTION OR HYPOTHESIS CONCERN- 
ING THE 20DIACAL LIGHT 

Thb nature or ongin of Gw xodueal light u re- 
garded as XDore or lose a myatory. Some bate 
thought that the pheniuienon may indisate Gw ene- 
tenee of a diffused ring of email partiole, in equiHb- 
nnm and m nature eomeiGiat bke thoee’^of Saturn's 
rings, though more eeattored and ensGag In very 
small amonnt compared Gwreto. 

This hypothesie aeenaws a stabihty whieh it is 
cult to aee(H*d to sueh a ring. 

If —0 aeeunw, however, that Gw oonmal streanun 
from Gw sun whieh apparenGy extend withodt limit 
of distaaee into QMwe^ as partly eonqMwed of «V 
aeeompanied by fine parhdea propelled by Gw pien- 
enre of ligbt, or even of Sne eolide fnm e ond a ma t to a 
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«£ «i^oni inibf ftom tlift idbr iteosplMm aad 
«qpMkU9( into • <maum mtmaMl tbanto, «e ta*y 
tom • bypetiiMU wfamh Mama to ba aoiunatcgat mth 
tha faata. Tha ftoa oondanaed partielaa would nwva 
into a ?aanona apaaa in anbatantiallj atnuglit linaa 
and would reach enonnoua distaneee from tiba solar 
body. As the qieotmm lines of iron an promuient 
in solar Hght, it aught bo azpeoted that in the spaoe 
snrronnding tha son fine paitieloa of iron would eon- 
atitttte, in part, at least, those asaaplng stiaameis 
from the solar atmosphere. Thaaa partulas would 
surround the earth and be aztendad m all diraetions 
therefrom. 

If they be of the saaie or of similar nature to 
those wlueh in my experimanta an seen to line up 
m a magnetie field (the ohservabons on the aord 
magneto-optieal effect desenbed m Soisnco, June 24 
and July 29, 1021) tiien the sodiaoal light, which is 
seen best at places near the equator and at tunes of 
vernal and autumnal equinoxes, mi^t be ezplaiaed as 
follows The magnetie field linee of the earth joming 



to Bocfli and south anas entsUa to aacth would, at 
to aqnatov lie samsbiy panUal to to aartlfa axis 
but at a proat heig^ on to avorage^ abovo to anv> 
fane of to earth. Thu u iUuatrated in to sub* 
joined figure!^ which indic at es to gnnaeal initd of 
to oartifs magnetm field (one aide only) all around 
the .earth in the apace about li, 

Tha dots in Fig. 2 do not n e p n aant floatmg pn- 
tudai^ but an mtended to show only ttiat if ime aoidd 
look at a pole of the earth from a great diatanoe and 
see a aectum through the equatoriBl plane, to linaa 
of force of Fig. 1 migdit be indica t ed as dota in to 
equatonal plane Now, let the sun’s rays be from 
below, it will be sem that they interaoct to direetMm 
of to magnebe linaa at nearly right angto* Now, 
further, let ns by some means render visible in to 
polar beam to magnetic field about the earth, it will 
become apparent that it will be best sem by observ- 
ers after twilight at night and baton twilight in to 
moning^beat at the time of the equinozea and beat 
in to tropical night On the average the observer 
placed at about a or b looking upward, will be wall 
placed for such observation and to column of light 
will extend from c to d on to evening aide, and from 
c to / on the morning side, or over an angle of about 
60* altitude, mon or leas. 

It may, thenfon, appear as a plausible hypotoau 
that to luminous effect known as the sodiacal li^ 
or the "Oegensehein” may be of the same natum as 
tot observed in the eombinatien of magnetM field, 
light beam and iron smoke from an are, as d e se n bed 
m 1921 in Sonmci, as above If tha sodiacal light is 
polarised in to same way as the light from tha mm 
smoke u polarised and undergoes to same variations 
by vanatamu in the direction of viewing it, these aiiv 
eumstaaoes might assist in identiflcation. 

There has been no opportunity to make any obser- 
vations on thu point. As to luminosify of to sodi- 
acal light is low, althoufldi coming from a great d^th 
of qiaee around to earth, tlwra would not naad to 
exist for producing to dfeet more than an excaad- 
ingly small dennity in the iron parhelas coneamad, a 
density perhaps milhons of times leas than in my 
original axparimenta on tha magneto-optMal effect. 
It has been shown also that to orientation whieh is 
to causa wf inctaased luminosity in tha light beam is 
psoduoibla I 7 a very weak magnetu field. That the 
direction of viewing is transverse to that of to Ugbt 
baam, and that to magnatia field bnea era tcansveraa 
botii to to diieations of viewing and li|^t beam, ara 
ajgniflcaat fMta. Ifote and variad obaarvaticoa nd 
ei ^mrimaii ta ara aortainly warranted in this fasainat- 

It vcitt ba aaaa that to hypo^heaia praaentad deal 
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not require any tug fonnatnm wound the eeith. It 
reqmrea only that the general apaoe aonoonding the 
eon and planete oontam an exceedingly email dearity 
of diffused iron particles, capable of being affected 
or oriented when in the magnetic field sarromidiBg 
the earth, m which case they reflect the light of the 
son to observers on the earth #bo are in favored 
relation to them Moreover, it may well be that 
the magnetism of the earth would tend to concentrate 
such iron parheles, if any, m the space around it 
If we have found a clue to the observed effects, fur- 
ther observations and investigations may confirm or 
oppose the hypothesis presented 

EiiiHir Thohson 

Ltnn, Mass 

THE PHYSICS QUADRILATERAL 

OvE of the joys of a teacher in a university is the 
weekly colloquium or departmental meeting in which 
by cooperation he is able to keep fairly well informed 
as to the work that is being done in his special line 
In the average American college, however, where the 
teachers are few and the duties numerous, a weekly 
or even a monthly colloquium is hardly practicable. 
Especially is this true m a subject like physics, where 
a considerable mathematical equipment is necessary, 
and consequently the readmg of an average article in 
a physical journal is laborious and often impossible 
for a college student. So his oontnbution to a col- 
loquium IS nearly negligible and moat of the burden 
falls on the professors. The natural result is that the 
colloquium idea is given up and the few members of 
the physics staff despair of being able to keep m touch 
with what IS going on. 

To remedy such a condition in this vicinity the fol- 
lowmg plan was adopted two years ago The teachers 
of physics m the four colleges, Mount Holyoke, Smith, 
Massachusetts Agncuitural and Amheist, established 
''The Physics Quadrilateral President Olds, of Am- 
herst, who had studied under Helmholtz, Rirchhoff and 
Quincke, was added to our membership The first 
meeting was held at Amherst and was addressed by 
Dr. Gladys A Anslow, of Smith A discussion fol- 
lowed and then refreshments. Other meetings were 
held m rotation at intervals of about a month at the 
other colleges The Quadrilateral's only officer is a 
secretary, and the program is usually arranged by the 
department of the college at which the meeting is held 
The feature of one of our recent meetings was an 
address by Professor Louis V. King, of McGill Urn- 
versity, on ‘'The Qyromagnetio Electron and a Claasi. 
cal Theory of Atomic Structure and Radiation ** The 
final meeting of the first year took the form of an 
ezeamon to the high-tenaion laboratory and jdant of 
the General Electric Company at Pittsfidd. 


It it seared^ necemoey to add that The Qsadzflat- 
eral is a oouneof benefit and pieaeiire to all its snsn- 
bers, and this comnmmeation u wnttmi that other etd- 
Icges linalarly utnated may pool iheir tesonrees and 
reap eimilar reward, 

Joeira 0 iKOimcnr 

AxssasT OOUWB 

THE POISONING OF HONEY BESS BY COM- 
MON ORCHARD SPRAYS 

Reobkt studiee made by the Massaohasetts Api- 
eultuzal Experiment Statios have indicated that there 
IB little danger of significant mortality of honey bees 
from the spraying of orchards, provided that the 
recommended combination of lead arsenate, Ume- 
sulfnr and nicotine sulfate is used 

In laboratory tests, bees were strongly repelled by 
this regular spray combination (lead arsenate, 1% 
lbs to 50 gals , Ume-Bulfur, 1 40; and nicotme sul- 
fate, 1 1,000), This mixture, however, even when 
consumed m mmnte amounts, proved to be very toxic 
to them and wuLj^d m its killing action. Lead 
arsenate 8praw||B||adily accepted A one-frame 
nucleus to wmIHM offered lost approxuni^tely 
one half of forty-eight hours after 

feeding A 2 »||M^|PBtauuiig nicotine sulfate was 
very repel1en^||||H and they would feed upon 
it but spanngl^^iPie strong repellent action per- 
sisted for a considerably longer period in the labora- 
tory than in field tests, and appeared to vary accord- 
ing to the volatilization of the mcotine. 

Under Masaadiuaetts conditionB, the orchard spraye 
appbed nearest the period of bloom axe the pink 
and the calyx, No sprays are scheduled to be made 
when trees axe in full bloom Neither of these sprays, 
made when there was con^derable bloom on the trees, 
caused any senous mortality to oolomes located in the 
sprayed orchards. Followmg the late pink, 1ms 
soon came mto full bloom; after the early calyx, the 
bees repelled by the spray doubtless foraged in neigh- 
boring orchards. In botii cases they found an abun- 
dance of unpoisoned bloom upon which to work This 
would indicate that improper spraying must be ear- 
ned out OB a large scale to visibly affect colomes not 
subject to any restnehons of flight. 

A. L Bodbhs 

IfAaaAOECUBKFTS 

AamdonrnEAi. CknuaB 

ACOUSTICS IN THE STUDY OP 
« SOLUTIONS'' 

WBiLit stirring a dose of Spaom salts in w a ter far 
a patient I noted &at if I strike the c^ntsinnr 
glass) with the mixer (a rod) at segutor 
vale until the solute is entirely dissolved^ en<i^ afeidBt 
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mSt «mit « mosml ftoto mMtlhk at flmt with eaeh me* 
eaaduig nola will bMoroe tower I onuilly oootit fotcr 
or five iu)^eo--le8e than an octave. When a certain 
point m the solution u reached the reverae takes place, 
namely, that the musical notes will become higher 
and higher nntil tihe aolnte is entuely dissolved or 
reaches a point of aaturation I repeated the experi- 
ment a number of times and found that between the 
first contact of the above solute with the solvent nntil 
solution or saturation has been effected 1 could dis- 
tinguish a change in the scale about three or four 
octaves. Salt, sodium citrate and ammonium dilonde 
will produce the same effect while undergoing solu- 
tion. Sugar and sodium phosphate does not produce 
any difference m the musical notes whatsoever 
Further experunenta with Epsom aalts disclosed, to 
my surprise and astonishment, the fact that there are 
m the market two kinds of Epsom salts, one which 
will emit musical notes dunng the solution and an- 
other will not. Whether there is a difference in the 
crystalline form of these salts 1 do not know. It re- 
minded me of the story of Pa^iT^a work on the 
asymmetry which of man> 

substances I have demonstd|H phenomenon 
before many physicians and JmSjULBxA none of 
them, they all assured me, hm^PlHpo^ it before 
Have 1 been the first man soundsf I 

dare not presume that this ln|pP^nomenon has 
never been observed before. ’X wonder, however, 
whether the research workers on the subject of ^*Solu- 
lons” have utilized this acoustic phenomenon m their 
work and whether there is any literature on this sub- 
ject The available literature in our public and medi- 
cal libranes has no roferonce to this subject If my 
observations are correct, then a new field for reseerch 
18 open for investigation. 

C D Spivak 

DsimGR, Colo. 

QUOTATIONS 

THE MARCH TO HEALTH 
The decennial supplement of the Begtatrar-^en- 
eral contains a new national life-table for England 
and Wales This table is the work of the government 
actuary. Sir Alfred Watson, and is based on the fig- 
ures of the popnlation returned m the 1921 census 
and on tiie average number of deaths recorded in the 
three years 1920, 1921 and 1922 The new tidile con- 
firms the opmion which is generally held, that ^Hhe 
Vitality of the nation has been steadily improving ” A 
I'oiigh measure of the improvement is afforded by a 
uompBxisou of the "expectation of Uf^ as indicated 
tile llfiNtables of 1906, 1011 and 1921 (the new 
laOKwIivtiy, In 1906 a male child at birth had 
att«i9eet«tiouoflifcaf4$^ In 1911 the ex- 


peetatKm 6f life at bntii had risen to 51^ yean 
The new table gives an expeetation of life of 66 62 
yean. The figures relating to female children at Inrth 
are, respectively, 62 38, 65 36 and 59 58. It is pomted 
out m the report that improvement in the rate of mor- 
tality u specially marked at tlie youngest ages. The 
pzotiability of a child’s dying in the first year of life, 
for example, has decreased by about forty per cent, 
duniig the fifteen years between 1906 and 1921. Cnn- 
ously enoogb an appreciable deterioration has oc- 
enned m the rate of mortality of women between the 
ages of eighteen and twenty-seven This deterioration, 
however, does not afiteet married women It may be 
that, m recent years, young women have been engaging 
in tasks which impose too great a strain upon their 
physical constitutions, m any case, it seems possible 
that woman’s place in the indnstnal and commercial 
worlds can not be determined solely by woman’s en- 
thusiasm to enter and share these worlds. A farther 
commentary on woman’s strength as a worker and 
wage-earner may possibly be afforded by the fact that 
rates of mortality are mvanably heavier among widows 
than among single women or wives The report deals 
at considerable length with mortality m different geo- 
graphical areas of the country and confirms the pre- 
vailing view that the rate of mortality vanes both 
with the geographical distnbution of the people and 
with the density of the population But of these two 
the geograpbcal is the preponderating influence. In 
all the areas examined the difference between the 
death-rate of county boroughs and that of rural dia- 
tnota IS greater among males than among females, but 
the point 18 emphasized that thin difference does not 
appear to be due to the greater strain of working 
conditions to which men are subjected, but to the rela^ 
tively favorable mortality experience of the male 
population of rural areas The healthy conditions of 
country life, in other words, are enjoyed to a greater 
extent by men than by women, whereas in towns the 
two sexes are subjected, as a general rule, to the same 
kinds of conditions — The London Tmee. 

SCIENTIFIC BOOKS 

Foge and Ctouds. By WxLi<uv J. HuvPHionrB. 

Baltimore The Williams and Wilkins Company, 

1926. 98 pp. of text, 93 lUna. 

Ox the text, one may enthusiastically say that if 
laymen could avail themselves of the privilege of 
reading Dr Humphreys’s lucid aeeount ^ how these 
fogs and clouds come into and pass out of being, of 
the eyemfaanging play of atmospheno processes tiiat 
contiMil their everchanging forma, a widei^niad in- 
teUigent interest in (hem might soon be esgpeoted. 
The book is in its autimx^s best style. Tbero is about 



ISO 






tiM 4eaerii>tiT« mutter often • deftams of tench whtdi 
in nltogether ddightfnl. Thm w n ^‘popnlu” 
bat it cnffen from none ot thoM dcmcDti of ml* 
gnmation that too frequently creep into the “popn- 
ar aeienee" wnting of thie ^y. It u a bocdic to be 
heartily commended to the teacher who etriece for 
scrupuloiM aeenracy in the aon-matbematieal prceen* 
tation of acienteSe things 

The puUishmr says on the jacket of the book that 
it contains "the laagest and finest collection of <dond 
photographs ever presented in one volume" One 
must express surprise at this encomium. The illus- 
trations are good, on the whole; some of them are 
very good; a scant few of them possess the almost 
stereoscopic loveliness in the halftone rendering of 
form and d^th and distance, which is an outstand- 
ing charaetenstie of some recent foreign cloud books. 

The douds presented as types are in a few oases 
disappomting. It would be difSeult indeed for all 
to agree on the choice of the picture intended to illus- 
trate a given type. For instance, Figure 33, "Strato- 
cnmulna, Boll Typ^" seems to the reviewer to pre- 
sent nothing more than a good cnmnlns elondscape 
with the usual receding glimpses of the bases of ever 
more distant douds. The w^-foimed cumuli in the 
nearer distance appear to indicate that conditioiis 
weren’t right for xdl-type cumuli just then. The 
strato<eamnlns in Figure 34, on the other hand, could 
searedy be finer, ngure 41, "Cumulus,’’ pictures 
very prettily the grounds of the IT S. D^iartinent 
of A^enltnre in Wadnagten. In Figure 42 the 
aky IS quite too crowded with irregularly duposed 
enmnlni baeas to leave any just impreadon of Uie 
ew teholon arrangement it was denred to portray. 

Sueh eommente relate after all, however, to fail- 
ings whieh are not of major nnportanee. One will 
have to go far to find a volume more semeeaUe to 
its purpose, or better adapted to making us familiar 
with the names and habits and vagaries of fom of 
these tranaient vieitoxe to our skies. 

B. IL Vauvar 

DspaarmNT or Qsoouapbt, 

Thb UinvEBsrnr or Cautokku at Los Amoclm 

SPECIAL ARTICLES 
THYROXIN AND COAT COLOR XN DILUTE 
RACES OF MICE AND RATS* 

Iw the course of mvestigations of thyroid function, 
begun in 1021 on the domestie fowl, one of the most 
striking eSeots of experimental hyperthyroidism to 

> This iaquiry was aided hy a grant from the Oeraegle 
Xnstittitlan of Washington. The stock need ww ob- 
tained throngh the fclndnaas of Dr. W. B. Castle aad 
J>r. X, B Curtis. 


ba e b ee iw e d ana Em dsiheafag nf Em j h g M B * fa 
sudi pigmaatod saeee as Rhode Idaiid Reda^ Bmpdl 
Plymouth Bosks, GUvor Guqnaea aad Rseim Lif- 
honm.* The additum of dssioeatsd thysoid to the 
dmtary of growing ehidm, and Em paimstsral iajse- 
tion of thyroxin itsdf^ led qaddy to an inawmee bodh 
in quantily and extent ot pfanaage This 

not only teveded a defimte infiasoao of the thysmd 
honnene on melsnm prodnebm m timae bods, but 
suggested q possible mesas of exphnatioa by tbynadn 
of toe pigment-fomuag mechanism iiaall^ not only in 
birds but m mananals aa wdl 

Acoordugly, expenmeati warn begun on aevand 
oohnr vanetieB of miee and rata Bqpreasntativea ot 
SIX vaiieties of miee^ namely, ptebald, innk-eysd, 
dioeolate, dilute eboeidate, dilute blade and albuio, 
and oim variety of rat, namely, ddnte blaek-booded, 
reeervad ayetsnatie lAdomiaal injeetunm of Eqrmxin. 
The doeo for dl agea waa approximatdy 1 mgm. 
toyroxm to every 600 grama of body wngdit, ad- 
minmteted at mtnrvals of tbree or four daya. lutat- 
est eentored ehu4|^bo«t the behavior at aBked or 
nearly naked |||||||^^^vriMli toyroxia eould be given 
as toe from lurto onward. 'When 

adnlta wara^^^HBmcin, a patah of bair was 
dipped fron^^^H^Bia ento ease. 

In dmrp Em reaponae of Em donmstie 

fowl, the adui^HK of flqrinxia under Em eon- 
ditums of toe cajlmBaota produced no dBeet what- 
ever on the coat color of the rats and nueot young and 
old. The facts will be siEMenEy sstaMMmd hy » 
brief review of four ^leal expanineate. 

L To 6 dilute ehoeolates, 2 ^uto b lac k s, and 6 ^ 
balds, all weU grown, Eiyroxia waa admmistaed as 
follows: 

JnaeSS ABmgm.eato 

to .Ot « “ 

Jdy 8 .Ot " “ 

0 04 ” Hair dipped from ares 

OB map 

0 04 “ ** 

14 At •• “ 

10 Ot “ ** 

10 At ” “ 

SI .Ot “ “ 

n Ot “ “ 

St .08 •• *« 

St .08 “ “ 

to Ot “ ** 

S .08 “ *• 

t .00 ** ** 

0 .10 ” ** lajsetonm dteoeaEaiMt. 

In 8MM of Emso aitonSfai, siEMr duxlag Ete fteiod 

■ Anst SsB, xdv, tSt; Preo. See. Rg^ EEL ¥dU 
xxBi, SU} EMU BdL la asass. 
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at hiieii/ikm or I6r ate mcmtiDi tteraafler, woto 
toy cfauigtt noted m the ooat eolor that eoald be 
atl^lmted to tiiyroxiii. 

2. To 1 albino and 6 ehoeolate mice, forming one 
litter from a ehoeolate mother and weighing about 
3 gauu eaeh| thyroxm wae administered as follows : 


June 24 

.006 mgm each 

23 

006 

It 

44 

SO 

006 

tt 

it 

July 2 

.012 

t4 

44 

8 

016 

44 

If 

0 

.020 

€ f 

If 

10 

024 

44 

If 

14 

080 

44 

44 

16 

.030 

44 

44 

10 

.080 

it 

If 

21 

030 

44 

f f 

28 

,030 

44 

f f 

26 

086 

If 

If 

83 

.036 

it 

f f 

80 

.036 

44 

f f 

Aug. 2 

040 

44 

f f 

6 

.050 

44 

f f 

0 

.060 

44 

ff 

Aa in the ease 

of the 1 


Hair cUpped from rump 
area. 


1 ehoeolate died. 
1 ehoeolate died. 
1 ehoeolate died 


diaeontinned 



_ ii thy- 
roxin produeed no appares^^H^lfooat eolor of 
either ehoeolate or albino dlHIffuter the senes 
of injections. 

3 To 5 dilute black-hooded rats, of the same litter, 
weighing about 15 gma. each, with eyes unopened, 
hooded pattern yiaible, hair very diprt exeept for a 
few long ham, thyroxin was given as follows: 


April 24 

.05 mgm. each 


30 

e06 

ff 

f I 

Hair wall out Pattern 
marked. 

Nay 6 

.06 

ff 

ff 


12 

.06 

ff 

ff 


7 

.06 

ff 

ff 

Injections discontinued 


Results aa in the preceding eases. 

4. To 5 dilute blaok-hooded rats, weighing about 6 
gma. each, and naked, 1hyTo:dn was given as follows* 


June 24 

.008 mgm. each 

28 

.010 

ff 

ff 

80 

XIO 

ff 

f f 

July 2 

.014 

ff 

ff 

6 

J)18 

f f 

f f 

0 

.084 

ff 

ff 

10 

J>8« 

ff 

ff 

14 

.014 

tf 

f< 

16 

.040 

ti 

ff 

18 

MO 

f « 

If 

81 

.044 

«f 


^ 88 

MO 

44 

If 


MO 

ff 

ff 


23 m ** 

30 .050 << Zajesttou dteecmtliiaed. 

liesnlts as in xneeeding eases. 

This failure of the mice and rate to respond to 
thyroxin indicates a marked differenee between the 
medianisms involved in feather and iuor pigmentation 
in the birds and mammals observed. large amoelrid 
melanophores play a peculiar and wnspienons rMe 
in the development and distribatioa of feather 
mdanin, a proeese that appears to have no counter- 
part in the developing hair It is unlikely, however, 
that this or any other such histological difference is 
oif fundamental importance in this connection The 
simplest assumption to account for the observed facta 
18 that these unresponsive vanehes do not possess 
the factors essential, with or without thyroxin, to a 
deepening of their ooat color beyond its typical linut. 
Dilute chocolate and dilute black do not appear 
merely as less intense eolor vaneties of chocolate and 
black respectively, but differ from the latter in the 
absence of factor or factors necessary to the pro- 
duction of tbeir eharaetenatio coloring The result 
of the physiological teat with thyroxin thus accords 
with the well-known facts of their genetic behavior 
and current conceptions of their genetic eonatitatioiL 

Habbt BaAii Temaxy 

ON THE VELOCITY OF SOUND 

Tbx velodty of sound aa a function of tube duuu- 
eler baa received ooaaideratioa from tune to tnae^ 
Helmholta, in 1863, proposed, without demonatratm, 
the following as the goveming relative, 

’-’'•(‘-ik) 

whore V, u the velodty in tree air et 0* d is the 
diemeter of the tnbe, n the frequeney end e e eon* 
etent. lAter Rayleigh derived thu raletion from ear. 
tein dynamical eonriderationa bnt tiie experimental 
enppoit for it haa been meager and not sidnfhetory, 
doe to lack of niffieient aoenraey in veloeity meaaare- 
menta. 

Some yeara ago, Wold carried ont acme meaaww- 
niente by a method illnatrated in flu flgnre. Sooiid* 
waves from a tnning-foric or diaphragm at 8 travri 
down tnbab and T, of variaUe length. The wavea 



an id4M ap by raa mv w a and of Oa aon- 
daaaar tmaaaAtar type. Sie eotpan an aa^Biad 
by rix atage ampUfian and A, and impta—d «n 
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the orthogonal pairs of plates of a low voltage Braun 
osoillograph tube. The Ltssajotu figure resottuag ean 
be brought to a straight line by adjustment of one of 
the tubes. If now one tube is gradually diaaged in 
Ittigth through one wave-length, the figure will pass 
through its eUiptical i^de baek to a straight line 
This method of finding wave-length has shown itself 
capable of a surprisingly high degree of accuracy 

Recently, we have repeated the work with tene- 
ments as to frequency and temperature control and 
corrections for humidity The attempt has bemi made 
to reach an aceora^ of one part m ten thonsand, 
but this has not been attamed as yet, probably due to 
the effects of reflected components of the waves within 
the system These have bm greatly reduced but not 
entirely ehminated The results thus far obtamed, 
usmg brass tubing, seem to confirm Belmholts’s rela- 
tion and are best represented by the following 

V=331 4 - -liL\55!S£l 

V d n "/ sec 

P* I. Wold, 

Oao B SriBin 

ITKioxr CkniLaoB, 

ScnsracTADT, Nxw Tobk 

WATER TRANSLOCATION IN YOUNG 
FRUITS* 

luiCATUKK succulent fruits are essentially masses 
of menstmoatic tissue, although most of the proto- 
plasts contain well-d«Bned vacuoles. Their cells are 
everywhere in contact with neighboring cells, without 
interruptions by intercellular spaces Almost uni- 
versally these cell walls contain peetio (or related) 
substances which possess marked imbibitoiy proper- 
hes The purpose of this note is to emphasise a 
consequence of these conditions which is generally 
overlooked, namely, the importance of these hydro- 
philic layers in the translocation of vAiter through 
the tissues. Our observations make it apparent that 
imbibed liquid passes over the surfaces of these cdls, 
as well as through them by osmosis The fibrovas- 
Gular bundles furnish channels by which water and 
dissolved substances may enter the fruit, but the 
majority of the eeHs are at some distance from the 
ultimate divisions of the bundles. Liquids such as 
those found in young fruits will not readily diffuse 
through protoplasts, but they will pass through the 
pectose layers by imbibition.* 

* Paper No. 170 University of Oalifomia, Qraduate 
Sehool of Tropical Agricolture and Oitrus Experimsnl 
Station, Riverside, Oalifomia. 

» Tapper Oarcy, B. M, and J. H. Priestley. ‘*The 
Opposition of the OsU WaU at the Apical Heristem 
of Btm. and Boot.'' Proe. Boy. Soe. London B. 90: 
109-^18L 1928. 


The tissnee of the ymuig fruits whieh we here 
examined are composed of parenchyma cells without 
intercellular spaces. Unchanged etftilose is found 
in the walls of these cells, especially in the peripheral 
regions, though in the deeper lying layers the cell 
walls frequently do not show the cellulose reaetum. 
When sections of fresh material are treated with 
ruthenium oxychloride solution the cell walls become 
deep pink, thereby giving evidence of pectose. The 
reaction is particularly strong in sections of the 
mesoearp of lemons, the endocaip of walnuts, the 
exocarp of apples, and the pencarp of tomatoes and 
of Caf%$aa grandftflora The thick walls of these celis 
may be readily seen in sections of fresh material if 
a proper mounting solution is used, but it is neces- 
sary to use a liquid which does not mix with water 
We have used xylol. If the sections are in contact 
with an excess of water the colloidal layers swell to 
such an extent that their boundaries are indistinet 
If they are mounted m 95 per cent, alcohol the water 
may be so comple tfy removed from the colloidal 
layers that iba|g||||R|fookneB8 is not seen. 

The rate in these fruits seems 

fairly rapid* M|^^^|otttationB in sise are in large 
measure depH|K^pp|i| the amount of water held 
by the colloida Bi| jj|wf the fruit The distribution 
of water betwepH^ and its bounding 

wall doubtless is an expression of the equilibrium 
between the imbibitional power of the wall and the 
osmotic attraction exerted by the contents of the pro- 
toplast When edi walla of wilted and turgid fruits 
are examined in xylol those of the wilted fruits riiow 
a marked decrease m thickness. 

It IS well known that the tissues of these and other 
immature fruits are noh enough in pectose to be 
valuable for the preparation of jellies and jams, but 
we wish to call attention to the ocouxrenee of these 
hydrophilic layers in the cell walls, and to emphasise 
their importance as paths for tlm translocatKm of 
water. 

H. S. Exsd 

E. T. BABXHOtiOKSUr 

UmvxBSZTT or Caxstokku 

B Bartbolomew, B« T ''Internal DeSline of Lmoni. 
ni. Water Deficit in Lemon Fmlti Oavsed by Eneas- 
five Leaf Evaporation." Amer. Joiwr, Bot. 18: lOfr- 
117. 1926. 

MaeDongal, D T. "The Dally Course of Ctiowth in 
Two Types of Fruit." Yearbook Carnegie last Watii. 
18 69-70. 1919. 

Haas, A B. 0. ^'Belatieu betw e en Fndt end 
Abseleslon of Young Orange Frnita." Mot* Om* 
307-818. 1927. 
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ERWIN F. SMITH 

Ite. BBwnr F. Smith, aaentut of the United Stetae 
Department of Agnenltnre, whoee death oeenmd on 
April 6, waa one of tiie ehoeen few who are given to 
do great things The cimtinnonB emanation of ont- 
standiag eontnbntiona to nsefol knowledge hu 
labozatonee testified, not only to the fmitfnlnen of 
hu it^ividnal efforts, but was significant also of hu 
ability to stamolate and draw oat the best talent of 
the gronp of unselfiah workers wittt whom he waa asso- 
cuted Considering the modem trend toward indind- 
ualum m seientifie work, thu was a marii of high di»- 
tinetion and an ontstanding eharaetenstu of the man. 
One was always impressed by the tone of qniet and 
unasanming cneigy and efSewney which prevailed 
among hu devoted cowoikers in the laboratoTy of 
plant pathology The gni^ng hand of real gennu 
was evident in every detail of Sw multitnde of aehvi- 
tua earned on there, tonohing as they did upon all 
phases of the edenoa whidi he had advanced more 
than any other man. 

Dr. Smith was almost an ideal representative of 
that type of inspired eeientut who could snpprees aU 
dasne for worldly advancement m order to devote all 
of hu {diyneal reaonzees and hu a|dendid intalleetaal 
equpment to the attnnineirt of ecwntifle troth. Bu 
home life ae judged by the luzonone atandaida of 
modem eondnet was almost aseebc in its sunidtdty, 
hu bodta, the tools of hu trade and the other acoae- 
Bonas of aeieatifie xesaarch being the only itena of 
oonaidendile eepenaa whkh be never deni^ 

He spared no outlay for these things and aurroondad 
himaalt with tiutn to have at hand the neesssitaes for 
nniaiamipted stndy dnnng what wonld oidinanly he 
the honra of leunre. An mteresting eommentary on 
Dr Simth’s evahiatKin of the requirementB for the 
type of life he led » found m foe feet that bu modeet 
home waa illnwnnated in the atjde of foe paat gensm* 
turn and that in thu day of nmversal tranaportafom 
on mbbar tiraa he prefonred to walk. Oidy during 
the last few weeks 6f his lifo, whan he nnet hav« felt 
hie i^qndeal powers waning and nndonbtadly had a 
pramonitioa that eonasrvation of his strength was 
eManUal, £d he nudes oas of iaricabs to eonvsy hfaw 
to a&d tittn foa lahomtoty. 

TU| wHwaal man n«w allowed Uuself ts be 
dmwa into foa puriy aosial fanetieBa wfoch oidy too 
eilWB am foe tribute leeisd by foe 1^ sqpon foe fone 
of foe warken 9t foe werid. Be kaaw foe nmiwltj 


m 

for eoitmmxig hxB energy for the gmt yroA to 'wiiA 
he had dedicated his life and faia daily routine of 
working, eating and sleeping was planned with the 
utmost oare to permit a concentration of his magnifi- 
cent mental equipment upon the daily attack on his 
research problems. Some fifteen years before his 
death, Dr Smith discovered that tyro sparing meals 
per day were sufficient to sustain him at the maximum 
efficiency and he ngidly adhered to this practice until 
the end While his abstemiousness was not forced 
upon the attention of others, it is noteworthy that he 
never used tobacco or intoxicants. An almost per- 
fectly ordered life enabled him to carry on with in- 
ereaauig effectiveness far beyond the time when most 
Americans are forced to submit to the inevitable pen- 
alty for too strenuous and ill-planned application to 
their tasks 

The personal appearance of Dr Smith, especially 
his face with full white beard, was sinking. His 
countenance was easily recognisable as that of a 
scholar, full of reflective force and studious determi- 
nation. The expression of benign good humor which 
generally characterized him was fully justified by a 
helpful, kindly disposition. Especially was he un- 
fading in extending help and advice with patieid 
courtesy to students who sought hia laboratory to take 
advantage of the opportunity for improvement m 
fheir methods and point of view by contact with one 
of the greatest exponents of the young science of plant 
pathology Ko one who was able to convince Dr. 
Smith of hiB sincere interest and intelligent grasp of 
his probiems was ever denied full and complete lib- 
erty to study the methods of work m the laboratory 
where standaids of technique in plant patiiological 
investigations were so laii^y developed. Foreign 
students, of whom an unending stream came from 
Europe end Japan to the laboratory of plant pathol- 
ogy, some of them for prolonged visits, were assured 
of a hearty welcome and courteous treatment daring 
their sojourns. Evidence of the generosity of Us 
spirit is not confined to extending aid and stimolatiim 
to scientists in these purely mtellectual associations, 
but many tunes he rendered assiataikee of a more sub- 
stantial sort when the need arose. 

His scientific attainments, which are well known to 
the world, open up the almost inexhaustible topic of 
Dr Smith’s traits of character Early in life he had 
shown great detenmnation in wringing an education 
from an unsympathetic world in the face of discour- 
aging obstacles It was necessary for him to find 
employment to earn means for attending both high 
school and college, and he did not graduate from the 
University of Michigan until he was thiity-two years 
of age. The quality of persistenee despite handicaps, 
however grea^ enabled him to complete difficult as- 
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to'tiw Dspartmeat ApdenttaM m 1BB8, <he yme 
hk gndtwtioB. A wMeefid wjMniiMtiUUBt cod an 
kdefMigftble 'mnknr, hk early work in the depart* 
meat aeon attiaeted attentiiMi. All lue WBeewbee, 
bnlbantly eoneeived and ezaeatad, were marked by a 
thoroogbness tiiat left no room for diaagreement with 
hk resnlte. Ha aeon eatablwhad a i^otatioa for eomr 
plete aeeomplnhment and very rarely were bk tt- 
aearchos nuirted by prematnn or eonjoetnntl ewodn* 
none. Vagae eoneeptiona and baflekee q wenlatione 
that so often obaeare ezploratione of the unknown are 
not to be found m bur elenr><mt oontnbationa. Not- 
witladeiidiiig, be femnd hunedf at tunee eonfronted 
with hostile skeptieum, notably the ontogonum of the 
distinguished Oerman aeientist, Alfred Fiecher, who 
maintauied pnrely on e pnon grounds tint the tis- 
anes of growing plants were an environment nnsntted 
to the growth and devdoimient of baeterkl oiganisms. 
By his eomplete and eonvmeuig refutation of this 
viewpoint, Hr. Smitii extended hie reputation beyond 
the Inmte of the United States and beeama tiie ac- 
knowledged uAatnahnnal leader m the Said bac- 
terial diaeasss nf pipiita. In hk later yaara, after hu 
woric on cr o w i yff Ip i l led him to note the remericeUe 
analogy batwaki|dihiitliad animal overgrowths^ it was 
evident that ks wuh aager to parsne to an nltunate 
eondnaian tha qaakiog of poauble bacterial oanaation 
in connection with one of tiie world’s greatest nn- 
aedved problems, tiiat of bnman eaneer. In advancing 
tiua work he attraded the ^twhon of medieal ax- 
perunentalists and stimnlated neeaieh tiiat may earve 
to Snally atueidate tiie origin of tins dreaded drsease. 
Consistent with his nsnal eantum in not aeeepting 
results nntess adeqnatdy rspeated and with fiw most 
ngid semtiny of methoda, he was intansdy intaihstsd 
hot not earned awi^ when it waa onnonneed lata in 
1926 from Dr Blnmantiial’s laboratory in Berlin that 
an organism isolated ftmn hninan braaat eaneer bad 
psodvoed tamoia whan moeolatad iiko planta aad rats- 
^faa poeedik Identity of ^ organism eaostng plant 
and a nim a l tomota was apparently never in hi, mind, 
h«l toe mnoiladde abidlarity in ontegeny and strae- 
itta of the vartooa types of overgr o wt hs in toe ]^t 
and animal fangdona eonvinoed him that toa ankuT 
tumor, as he had pmad mtb toa analogons plant 
tumor, k origfaiated by utiSsetton wkh a paxaaitio 
(Hgankm. In eommon wito an of Ua aekniiSo an- 
deovom tok work tyjdSee h^ seal in toe orrvic of 
mankind, the eoaaervntion d! food etepa or tos nUe- 
vkliioBoffanmamdfatiiq;lim^beaaa!wayt«p!|Mr' 
moat in hk toonghta and in laet to him was toaprht- 
eipal pmtiSeatioB lor hk awataww Wlmtover may 
be the ontooma of hk veatora Into toa Sdd of MilakI 
patoobgy, hia plaea in too aimals of too adanat of 
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faenian of hig^ atandnqy wQI aadare for all time In 
tiiia Hue of endeavor natore’k (Aedient xeaponee to hu 
interrogationa u wdl evidenoed by a nirvey of the 
astomehing nnniber of paUieations he has eontnbnted, 
167 original and 73 reviewa, a total of 240. 

It ie not neeeBBaiy to say to the fnends of Ihr. 
Smith that his eoltore waa fhr more than plant patho* 
logical An inherent love of the more refined embel* 
lulnnents of onr civilization, especially literature, 
served to farther distinguish this many-sided man. A 
patron of all the arts, he was a master of lucid com- 
position and a gifted poet A book of verse published 
privately m 1015, containing 197 sonnets and other 
original poems, together vith understanding and sym- 
pathetio Latin translations from the German, Prench 
and Italian languages, is an achievement of his crea- 
tive ability, practicidly unknown except to the small 
circle of fnends among whom the limited edition was 
circulated. His fondness for the beautiful city of his 
adoption was not confined to a detached admiration 
of its charm. As a mmober of the Arts Club of 
Washington he actively served with the enthusiastic 
and disinterested groups of pidfiioeg^itited citizens in 
movements designed for pr eeaf v in g its natural beauty 
and enhancing it with arridtao^nfi adornments in 
keeping with the vision of 1/Bhiiit^ 

A glimpse into his home ffiadesad a veritable treas- 
ure house of art objects and a superlative library 
seleeted with disenmuiating taste during a long life- 
time of profound msditation on the serious things of 
this life and the hereafter. Dr Smith was not a 
churchman in the sense of regular display of piety, 
but he was deeply religious and his faith as revealed 
in his written records eonstitatos an answer to the 
ehallei^ of the fundamentalists who see in the inter- 
pretations of seienoe an undermining of the structure 
of Christianity 

dt a buna when he could look back over the course 
of a long life neh in service to his fellowmen and just 
following the spontaneona tribute to his genius by his 
fellow scientists at tiie Philadelphia meetings of the 
dmerican Assoeiation far the Advancement of Science 
he paased into tiis state which can not be voiced more 
fittingly than in his own words. 

Qtnarorai A Paana 

Ood of aQ dssh, when these my days are sped 
Let me bnt hear the marie of the spheres 
Or sss, tar off, the progiess of ths ydars 
And I rimll be gteatwhUe eoatest though dead; 

Par to fhair heavariy mnsio X am wod 

And thru with subtile thrttla, nor ylrid to foera. 

Xhy great Tomavrew wtpsa fway all team 
And thes^ ae here, Shy law ihall ba oar broad. 

Shea let nst dwell In eoas# groat gtilet ploeo 


WbanZamy brood in paaea mthM’edoaptiitngs 
Aad an tho myetery that rootin man elinge; 

Par off, mayhap, have glimpse at one sweet faeo; 
And catch the tones of twanging griden stringa 
Whereto Thy myriad million stars keep paeel 

S. W. Baamma 

Uinmn BTATxe Darumsaira 
or AmiCDimrax 


COLLEGE LIBRARIES AND CHEMICAL 
EDUCATION 

WsaniaH we wonld have it or no, the pn^poae of 
the email college la ebanging. A deeade ego the 
graduate of a college waa thonght to be fitted witb 
tbe reqnieites of a enltural, hberal edueatum, to bo 
ready to begm hie life work as a good mtisen. 
Withm a generation, however, bas come an en of 
speoialization Everywhere we see the demand for 
the expert worker, the professional man who baa 
devoted from two to fonr addibonel years to train 
himself in a special way in a parbenlar field 

The email college has stood staunch in its desixe to 
supply the liberal ednoatioa and perhaps it has done 
well in mamtaining this position On the other hand, 
many of the large umversitieB have ehifted the em- 
phaais from nndergradnate work to gradnate atndy. 
Shn others have tried to develop both side by nds. 
Few of the small eoUi^ have ^pt astnde with ths 
inevitable consequences of sneh a mtnation. 
few who have are sending an inoreasing muaber of 
rimr gradnates to these nniveraities to complete thrir 
traiaing. As an example of this, it is the boast of 
PoBuma Crilege that over seventy per eent of her . 
gradnatee have taken eubaeqnent profeerional tmin- 
ing. It has beeome the evident duty, therefore, of 
the small eollege to prepare its men, not <mly to 
enter sueh graduate schools, but also to meet sne- 
oessfully tbs evsr-inersasiag intenrity of eompetitiMi 
found riien. This in addition to anpplying a broad 
enltural edneation This duty has bronidit with it • 
number of proUeme of first magnitada. One of the 
biggest of these u the problem of adequate lifanxy 
faeihtiee 

It is Ue purpose of flue paper to diaenae ride 
problem with qpeeial refbrenee to tbe student whose 
eollege major ie dwniistry. The answer to tii» 
qnesrion of what hooks a library in chemietry dnudd 
contain will be foand ezeellently anewmed in a bonh» 
emitaining a list of 1,600 hoolti^ eaeh one judged Iqr 
nptfte as to imiKirtanee and vnliu. TUe hoel^ 
edited Fetterson end Crane, wfD eoen be nvaOiidde, 
The of tin pnnheee of new booie « ttsf 

^pgenrje one which apiet be aaewere^ namr isrnMii 
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wlnnB mi «sn baxH/ be diaeuefled in a paper at 
tins kind. Fortoiuctoly, perhape, the question of 
books 18 a minor j^art of the principal probien^ and u 
almost totally eSbpsed by the lugger question: What 
files of seientifle periodicals axe needed m a college 
library successfuUy to prepare the student for ad- 
Tanced work, taking into eonsiderafion also those 
materials necessary for the stimulation and intellee** 
tual development of the facultyf This latter need is 
•quite as important as the first because of the increas- 
ing demand of the eoHeges for mstmotors with Ihe 
•doctorate degree Such men are reluctant to accept 
positions in colleges where facilities for continuing 
the research which they have learned to love are 
lacking 

One way to answer this question would be merely 
to sit down and compile a list of those journals which 
one considers indispensable Such a procedure might 
prove eminently sucoesafui m certain eases, but it 
seems maaonably certain that often the result would 
be seasoned too much by the needs, likes and dislikes 
of the compiler. In casting around for a better 
method of arriving at the anawcEr, the wnten decided 
to seek an arbitrary standard of some kind by which 


tn mnssnre tht) flesinfliBity of 
joumaL 

If one gtvants, to avoai aigment, that the depart* 
xaent is trying to tram smb, flrs^ to nnderatand the 
science of chemistry (indudtng, of ooime» the meUi* 
ods and means of advancing the frontiers of the 
soienoe) and, second, to be able aetosUy to eontntmte 
to this progress, then it seems inquiry ahoakl be made 
into thk library tools which men are nwng who are 
now doing ^nst this. With this purpose m mmd, it 
was dem^ to tabulate the referenees in a single 
volume of The Journal of the Amorusan CherHical 
Society This journal was chosen u the most repre** 
sentative of American chemistry. It is believed that 
the Tesulte of such a tabulation can be considered 
statistieally and used with eertam reservations to pre- 
dict the future needs for a period, let us say, of ten 
years The most recent complete volume (1926) of 
this journal has been choeen and the resolis tabulated 
in sndi a way that the relative importance of any 
fongle periodical for any five-year penod can be seen. 
This is very importmit when one considers that only 
relatively few libranes can afford complete files of 
jouniab whidi have been puUidmd eontunumdy for 
a century or mors. 
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9 
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1 

1 

1 

I 
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Ber ^ 

686 

78 

30 

67 

115 

7a 

64 

60 

56 

03 

44 

28 

y. Chem, goo. . 

390 

122 

37 

60 

45 

47 

SI 

26 

5 

2 

1 

•M. 

Awn, - * 

278 

26 

8 

37 

33 

23 

88 

21 

19 

1ft 

1ft 
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Z pkyoA Chem, 

191 

53 

6 

21 

29 

19 

28 

16 
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Compt rend 

126 

26 

3 

23 

16 

23 

15 

21 

7 

9 

8 
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J Phye, Chem, - 

9S 

42 

13 

18 

6 

1 

1 
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93 

18 

4 

28 

13 

6 

0 

0 

6 

5 

2 

, , 

J Bud, Chem « « 

80 

41 

16 

14 

7 
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Am, Chem, J, — „ 

70 



9 

n 

20 

14 

8 

4 

2 
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Z anary Chem 

68 

21 

11 

5 

8 

11 

6 

2 

m tern 

M 

WK 

MW. 

Ann, Chun 

68 

5 

0 

6 

9 

7 

3 

8 

1 

ft 

4 

t 

Bull 8oe, Chlm . . 

60 

16 

3 

4 

7 

10 

4 

4 

3 

4 

2 

1 

JProc. Bey, 8oc 

3 Ind, Sng Chem — - 

56 

30 

5 

4 

8 

5 

1 

0 

1 
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53 

33 

10 

5 
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Z, Phge. 

51 

41 
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Ifonofrob . „ „ 

51 

2 

1 

21 

6 

9 

8 
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5 

8 
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PhQ Mag „ 

50 

6 

1 

2 

2 

6 

3 

12 

6 

6 

2 

f 

49 

17 

14 

4 

2 

8 

8 

1 

1 

0 

0 

1 

Qeme cktm. 4ta2 _ 

44 

10 

6 

2 

6 

4 

8 

4 

3 

0 

1 
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Phye, Bev 

44 

28 

§ 

8 

5 

4 
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26 
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37 
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27 

22 
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24 
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,1^ ahbmlatiw above and in the tables to fdlew ace those aaocpted by Sh m iee t AUtemte and WKf 
be^ovad ia\[keir list of periodicals abstracted, Innud Odobm 1926, 
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'Vnr tta pufpwet ct this ialnMioii* «ai!em«M to 
7A* /tf W Wi rt 0/ IA 0 AmertcM Ch 0 mteal Soakty lum 
beta Mdtided. IMtewnaak to tile etomiiit ynu (IMS) 
MM not indndsd in tbe teUw ttoxipt in tiie totals be- 
eaase of tiu feet tb«t eertam joimials pnbluked near 
at hand are more readily amilaUe than others and 
lafersiiees to the oerreat year irould, of oonrse, be 
more numerotts for these jonraahi t^ for others. 
The total number of referenees thus eoiamdered was 
found to be 3,633 and these were found to be du- 
tiiboted among 247 different journals or penodieals 
In Table I are given the results of this tabulation 
for the leading 23 periodicals, arranged in order of 
total number of references. A tiiort study of this 
table will show that a large total number of refer- 
enees is not the only criterion of desirabUity which 
should be applied It must be realized that a penod - 
leal which has been m e«l8tence~for only ten years, 
having, let ns sa y, but Itialt as many re fere nces as one 
wIudGi^ has been'^ublishe S eon t muously for 6fty years, 
would be more desira^ . dollar for dollar invested, 
than the latter, asanmiag the cost per year to be 
con^anible i^ the t wo esses. It is also possible 
that a journal may bare bew of sndi quality for 
a long period of years that it ia BOW little used and 
that in later years its quality may have unproved 
or the nature of its materiid ohiaged in such a way 
that it 18 now a very valuable journal The reverse 
change is even easier to imagine It is for sudi 
reasons that the distributum is to years of publica- 
tion of articles referred to is given after the eolumn 
giving the total number of references. 

The distribution of references not mduded m the 
above table is Aown in Table II 

TABLB U 


Knmber of Number of 

refereiMSS periodicals 


15-«0 

7 

10-14 

IS 

5- 9 

27 

4 

27 

2 

88 

1 

99 


The meaning of Table II ia made dear when it is 
stated that there were 69 pexiodieals to which there 
1 was bnt a mngle refstenea, or that there were 27 
dionmais to refnmioe was made from five to 
<ine tunes ei<(b< 

tratA tifiid hllMtation will prove valnahle ia deciding 
ll* ibrold be indnded in the current li- 

^ even thong)i funds may not 


ha caailaUa for tim eactssuive poMheae of heek-filae. 
In tine eenneeluo, it mast be MaUaed timt the "piM* 
Mit tread” xaUor than the '‘paet performanee” tA a 
jeamal shonld be eonadered flret In Table 111 the 
jovmals have been leamuiged m order «i nnmber of 
refereMae in the period 1616->1926 tikdoswu. 

table ni 


4f Jounftl 

No.of»fanneae 

J Ckemo 80 c, 

* 1 - 159 

B 0 rMt 0 

... 108 

Z. Thpi Chem — 

.. 59 

e7. Chem* 

67 

ef Phfft Chem. ^ 

55 

Z. fVr PkytOt 

46 

J Ind Sng, Chem 

48 

Pfoc Soy 800 . ... 

86 

.itnnolen der Chemee . » 

84 

Z Chem, 

38 

Aon, Phyeih 

^ 32 

PhU, May 

81 

Phye Sev, — 

31 

Compt, rend, ^ 

29 

Phye Ze%t — 

26 

SCU&NOS - 

25 

Z Xlektroohem, » . „ . 

24 ‘ 

Bioehem Z . 

20 

Proe, Mat Aead, Set . „„ 

19 

See, trav ckim, . 

19 

Bull eao, eMm, — 

- 19 

Trane Far, 8 oe 

18 


The imjiortanee of suoh a tabulation is realised vtimn 
the relative poutiona of periodicals ere eompared m 
Tables I and III For example in Table I, LieUgfa 
Amtalen der Chemte is third while Zett$ehnft /fir 
Phynk u m fifteenth plaee, while m Table III A«- 
naltn is ninth and the Zetteehn/t fw Physik is 
in mxth plaee It must apparent that to the Amer> 
lean ehmniet the enrrent number of tbe latter jour> 
nal IB of more unportanee than a ourrent number 
of the daenoal AmiolsM der ChemU 

The uae of these talbleB ie left to the individnet 
reader who will know best how to adapt them to s 
local need The following eoadumons formnlated 
from them by the wntera may prove of effVffft'Viiw 
in mefang euA epplieatioiia. 

(1) It IB assumed that the first need of any Amer* 
lean eoUege ohemiatry library ie a eomplete file of the 
puUieetkma of The Ammuean Chemical £bda|y: The 
/onmal of (he Amonean Chomteal Boekty, OhtmM 
Abdhvott, The Joumol of induotrUl <md Mitgktooriitf 
i%omktfy, 

(2) The eomidete file the FerteMe der dsuteoheii 
dUtiisehen OoioiMtaf* la indupeoeehle. li mnrt 
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tm» M « MuptiM to lAany oheBueti, «voa though 
they wen coiuotoua of the vest munber of ntoenoM 
to this jonnud, that 18.88 per cent., or afanoat one 
la Are, of all referenoes an to this tangle joornal. 

(3) The fUe of The Journal of the ChemteeJ 
Boetety (London) ehonld begin with 1891 and be eom* 
plate to date Even though funds for baak>flles an 
not available, this journal should be included in the 
onzrent subscription lists of every library. This will 
be realised if reference is inade to Table III 

(4) The file of the Zeitschnft fur phynkahe^e 
Chenne ehonld be complete from 1895 to date, and it 
should be on the enmnt sabsonption lists. From its 
{Hresent tnnd of uaefnlness {mde Table 111) it is be* 
beved that this journal deserves eonsideratioa befon 
Ltebty's Annalen der Chetnte Then is another reason 
for placing this journal next, because by so doing the 
balance between organic and physical chemistry is 
better maintained 

(5) Next in importance, perhaps, is Anndlen der 
Chenne (Liebig's) It should be borne in mmd that 
many of the classical researches to which students 
studying organic chemistry should be constantly re- 
ferred are found in the back files of this journal. 
The quahty and usefulness of this journal has ap- 
parently been very uniform since its first pubhoo- 
tion Because of this fact, the back files should be- 
gin as far back as possible. Original reprint of this 
journal is now almost impossible to obtain. Anastatie 
repnnt is available, however, at not unreasonable 
eost It should be remembered that such repnnt 
when reproduced from old and time-wom original 
print may not be first class. 

(6) Certainly no Amencan college hbrary of chem- 
istry should be without The Joumat of Phyetedl 
Chemtetry to-day Apparently the quahty of this 
penodieal has bm much improved recently. (See 
Table I ) Back files should certainly start os early 
as 1920 and wherever possible with 1910 issues. 

(7) Next in importance, the writers place Tae 
Journal of Bwlogwal Chemtetry, This journal riiould 
only be considered by colleges where..memben of the 
Stan in chenustry or biology are intarested in this 
field Students looking forward to thf ^udy of medi- 
cine riionld be provided with this Jovd^. Batik files 
Bugbt well begin in 1920 

(8) Attention should be es , Jed to the recently 
growmg importance of so-eaU«d ''pxaetieal” journals 
for academic work. Pubhcatwm of research haa been 
at raeh a pace that the ref,<alar chaiinris of pubhca- 
tum are overcrowded The natural result of this is 
tiiat many articles of ac'tdeouc interest are now being 
regularly pubhshed m non-aeademie journals. An 
aucelleiit example of this is found in the marked in- 


ereasa m nsaMaass^ as sawnphfled by Hm mgshar of 
ntfseeneas to of The J ew m e f of Imdoeitriei emA 
En y m ee mtg Ciemutry, (See XSUa 1, 1021-28.) 

(9) An interesting and ia^ortant eendlary of this 
tabulatuin is discovered lAon one considers the lan- 
guage of publlcatiOB of Iha refamieea tabulated. 
Coneidenng only the foreign penodicals (t.#., ex- 
cluding those pnbhshed in the United Stsitee) the 
results are found in Table IV. 


TABLE nr 


lauguage 

Niuaberof 

references 

Percent 

Qeznaa 

ifler 

62 5 

Bhiglish. — >. — 

1119 

85^ 

Freneh 

390 

9A 

All others „ 

87 

28 


Cwtainly it should be insiated that a readuig knowl- 
e^e of German be required of every atudent major- 
ing in chemistry in eidlage Frendi ean hardly be 
aeeepted as a snbstitiite atthough it should, of couraa, 
be urged as a conqpleBMmtary tool of value. 

(10) The cooelasiops which pzeeede have been 
drawn from a eonriderahon of penodicale udiich are 
stoutly ch e mical in Haiv subject matter. Due to the 
rise of phyncai chaodatry during the last decade, 
then ate an inereashig number of journals usually 
conaidwed m the domain of idiynea whidi must be 
considered as important for a ehemistry student. 
This fact must not be lost eicdit of in the expendxtaxe 
of library funds. The following jonmala whtdi 
come m this class are of prime importance to the 
chemist and might well be cimsidered jointly by the 
departments of phyams and diemiatry: AwHalsn der 
Phymk, Zevteehnft f§r Pkyetk, Pkyoieal Senteto, 
PkyrihaUetke Zeitedtnft and Trmnenettone of (he 
Pamday BoeUty. 

(U) There is also a groiqi of peiiodieals of even 
wider mterest than the group immediately pieeeditig. 
niese might well be conaideied by the eatiio eeuace 
division of Gie orilege faculty, lu material of interest 
in astronomy, tnology, ehradetry, geology, matao- i 
motici^ jdiyrics, etc., is mduded. The list foUows: 
PhUoeophioeil Mayaebte, Comptee rendue do Voeademie 
doe Beioneoe, Beaman, Natwre, Prooeodimio of ^ 
Narionat Aeodsaiy of Betoneee said Woeesdhtys of the 
Moyol SooUty (London). 

Perimpa the writers have not an eeae d ad k answar- 
mg ttia ganaral quesBon mhith they eat for tbeta' 
sdvee et the outset of thn eorvey. Parimpi^ howeve-' 
thty hgye saeaeeded in pouring riw way k odih 
rids fuasrion may he mma 
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ahamlnti^ iiMiBt by fin date bam tabulated. 

Pacbiitpai atao, the way has been pomted for workers 
u fields other than ohemutry to answer this question 
for themselves. If this partial snooess has been 
aeUeved, the tune and labor expended in this study 
will have been amply repaid. 

P. L. K. GaoBB 
£. M. Oaoss 

DsPASTUiunr or Chxiiistbt, 

POMOMS CSOIXXOB 


SCIENTIFIC EVENTS 

ZOOLOGY AT THE NASHVILLE MEETING 
OF THE AMERICAN ASSOCIATION 

Ths American Society of Zoologists and section F 
(zoolqgy) of the Amencan Association for the 
Advancement of Science will hold joint sessions for 
the reading of papers at Nashville from Wednesday, 
December 28, to F^day, December 30, inclusive The 
Hermitage Hotel, Sixth Avenue and Union Street, 
will be headquarters for members of both organiza- 
tions, the stated price for single rooms is $260 to 
$5 00 Those planning to attend Gie meetings are 
strongdy advised to wnte direct to the hotel and make 
reservations as early as possible, siaoe it may not be 
possible to accommodate aU. 

On Wednesday evening will bo held a biologists' 
smoker; on Thursday evening the soologists’ dinner, 
and on Friday evening the naturaluts* dinner, all in 
the Hermitage Hotel At the soologists’ dinner, 
Thursday evening, Professor W C. Curtis, retiriug 
yiee-president of section F, will deliver his address 
on tte topie, "Old Problems and New Technique” 
BeasionB for the reading of papers will be held in the 
school of medicine, with ample provision for meetings 
and for demonstrations. 

Members of section F, not members of the Amen- 
oan Society of Zoologists, who desire to read papers, 
should submit titles aecompanied by abstracts not 
exceeding 260 words. These may be sent to the secre- 
tary of section F si the address subscribed to this 
notice any tune before November 12, or they may be 
sent diraet to the sectetety of the American Society 
of Zodlogiats, D. S. Mitmieh, department of soology, 
Univereity of time before Novembw 

16. Papers will not be received by the eeoretariee 
after Ibees reqiaetiTe datea. The maximnm tune 
allowed tor the presmtetion of a pepef is fifteen 
nunntee. The American Society of Zoologists bee 
I charge of the program and amngemente. 

denernl aanomneamente rcgardiniir ^ matters of 
^'eoepintetieii, boasing and ths Iflte 's^ be found in 
^ pn^itaiheiF etetemeot of the permanent seoratety 

I 


of tibe .Aiaerieaa Anodotion to fha Advaneomeni of 
Seionoey iooa to be publiibode 

GSO. T HABOITTy 
Secretary, Section F 

Ltkav Hall, Stkacusk Umvctsirr, 

SraAOtraSy N. T 

THE INTERNATIONAL OFFICE OF CHSB^ 
I8TRY AT PARIS 

Tkb Amenoaii Chemical Socuety has addreaaed a 
letter to the Secretary of State, Frank B. Kellogg, 
stating its oppoafoon to Ameriean membership in the 
International Offlee of Chemistry at Pans, to which 
an invitation to membership has been received from 
the French government. 

The letter to Secretary Kellogg, made public by the 
aeoretary of the aociety, Charles L Parsona, atatea that 
the invitation of the French govenunent is atill before 
the department for consideration The Department 
of State, however, m commenting upon the letter 
October 18, stated that the inntatum of the French 
government was received on June 1, 1926, and that 
a reply had been sent August 12, 1626, that the 
^'United States Government had reached the opinion 
that the compensatory advantages that would accrue 
to it through membership in the Internationa] Office 
of Chemiatry were not sufficient to warrant the United 
States Government m becoming a member of the office 
at this time ” 

The fnU text of Dr Parsons’ letter follows; 

HOK FrAKK B. KXLLOQOy 
The Secretary of State, 

Washington, D 0 

dir By vote of the council of the Amencan Chemical 
Society, I was requested to call your attention officially 
to the encloaed October 10 issue of the News Edition of 
the official organ of our society 

The American Ohemical Society has in its organisation 
practically aU of the prominent and influential chemists 
of Amenea and a membership of approximatety 16,400. 

We would respectfully request that, before any action 
is taken by the United States toward partiolpaUng in the 
lutamatioiial Ofllce of Chemistry which ia still before 
your department on proposal of the French Bepublic, 
careful consideration be given the facts and data pre>* 
sented in this publication. 

The Amencan Ohemical Society is very strongly qp* 
posed to the oreatiotii of any international center for the 
control of chemlstxy, whether it be located in France or 
elseadiere. We would, aeeordiugly, request that this com* 
immioation and this pablieatum be duly flled with the 
proposels which have been received from the French Oov* 
emmeiit covering the International Food lAboratory and 
wlatenmtional Office of ChCntuseiy 
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LBCTUSEfr AT THB FIELD MUSEUM OF 
NATURAL HISTORY 

A SS!CX)N 1 > senea o£ ten free lectures on science and 
travel, lUnstrated with moving pictures and atereopti- 
eon shdefi^ to be given at Field Museum of Natural 
History this autumn and winter, has been announced 
by D C Davies, director of the muaeunt. All lectures 
wiU be given in the James Simpson Theater of the 
museum, and begin at 3 P M , and are open to the 
general public * 

Following are the dates, aubjects and lecturers for 
the new aenes 

Nov 6 * — The depthe of the eea Dr Raymond L* 
Ditmars, curator, New York Zoological Park 
Nov. Captain MarehaU Field BraeiUan ex- 

pedition of X9S6„ Qeorge K Cheme, leader of the 
eiqfwdition 

Nov 20 — Ahyssifiio. (The Field Huseum^Oliieago 
Daily News expedition to Abyssinia ) Dr Wilfred H. 
Osgood, curator of soology, leader of the expedition 
Dee. A — Beneath tropic teas Dr William Beebe, 
director of tropical research, New York Zoological So- 
ciety 

Dee 11 --^Jdventuree, aroheoHopteal and otherwise^ 4n 
Arabia, Bgypt, the Sudan, 8%na%, Tranejordania, PoZea- 
iine and Syria Lowell Thomas, author and traveler 
Jan. 14--Rtrds and oaCmoZs of AXaeko^ WiUuun K 
Finl^, director of wild life conservation, State of 
Oregon 

Jan 15 --Same lecture as Jan 14 
Jan. 22. — The way of the eperm tshoisr Dr. Robert 
Cushman Murphy, American Museum of Natural HiStory 
Jan. 28 . — Sxploraiione is plant life Arthur C Pills 
bury 

Jan 28 — The Malay Pemnside Oarvoth Wells. 

The general public is invited to these leetores 
Members of Field Museum may reserve seats for 
themselves 

The five Saturday lectures of the first senes remam- 
mg to be given are as follows 

Nov 6 — The depthe of the eea Dr Raymond L. Dit- 
mars. New York Zoological Park 
Nov 12 — The Capiam Marehdtl Field BraeiUan eape 
ditwn of 19g€ Qeorgo K. (Theme, leader of the expe 
dition 

Nov 19 —Eaploratione at the North Foie of the wind* 
Profemor William H Hobbs, leader, Umversity of Michi- 
gan Oreenland Expedition 

Nov 28 — Sun dance of the Slackfooi Indians Walter 
McObntoek, Pittsburgh 

Dee 3 — The loonders of marine hfe Dr William 
Beebe, New York Zoological Society 

DEDICATION OF THB NEW MEDICAL LAB- 
ORATORIES AT THE UNIVERSITY OF 
CHICAGO 

Fobhil opening of the universtfy clinics and new 
medical laboratories at the University of Chicago will 


take on October 33. SBad November L Qm tbaae 
dates apecisl eonvoeatitm and deficatery UMvetese irfll 
be held, which will iiMiiftAe the fioRowing diiiie!i and 
addresses 

Medieme and the unwereity: James BovtiiAno Ahoxu^ 
president of Yale University 
Beduciion of dye* by btatopieal 9yeteme and some re- 
aiorhe on the mechanism W Mamsfield (Xaex, pro- 
fessor of physiological chemistry, the John Hopkins 
MedicalJEtehool 

The reffidaiion of respvratmn Bobbet Gesei^, profeswr 
of physiology, the Umversity of Michigan 
Studies tn drug Meranee, with apeeial reference to the 
ester* of nsirous and mtrie acids Abthub 6 Losm- 
UABT, professor of pharmacology, the University of 
Wisconsin 

Some recent {nveet^atione on antigen* Karl Lami>- 
BTEiWER, member of the Bodicfeller Institute for 
Medical Research 

Medicine and science* Alpred E OOhn, member of die 
Rockefeller Institute for Medical ResearclL 
Urea exoretson tn nephritw Donald D Van Sltxb, mem 
ber of the BockefeUer Institute for Medical Researeh 
Clmtcol demonatraUon** Arthur Dean Bevan, professor 
of surgery, Bush Medical College of the Univerrity of 
Chicago 

The nwrexcretory function* of the hidney* t Snafpbr, 
professor of pharmacology and general pathology, the 
University of Amsterdam 

The present status of cancer research * Fbanoib Carter 
Wood, director of Ae Institute of Omicer Beaeainh, 
Columbia Umterdty. 

The hospital and the laboratory Burus Oole, dLtector 
of the hospital of the Rockefeller Institute for Mediesl 
Research 

Bacterud endooarditu * William S Thatsb, professor 
emeritus of medicine, the Johns Hopkins Medical 
Bchool 

Diseases of the gall bladder Evabts Ambrose Oraham, 
professor of surgery, WashmgtOn Univemity School of 
Medicine 

In the group of five buildings, one for physiology, 
pharmacology and physiologieal chemistry, one for 
pathology, one for the medical ohnio and one for ibe 
surgical ehme, there is an administration bmlding in 
which are placed many semoes that will be used in 
common Near by ore the laboratories for the pre^ 
medical smenees and for the underlyuig sciences m 
medicine that are not included in the new medical 
group 

Hospital and out-cluuc service is now available at 
the university in general medieme, suigmy, eye, nose 
and throat and neurology* The new bmlding on the 
Midway of tbe Chicago Lying*ln Hospital, afBliatod 
with the university, will provide for obstetric eases at 
a later date The duuies Gilman Snath Mmnorisl 
Hospital, to be built soon, will eare for cemtagbus 
diseases; the Bobs BobeHh Memmial IS^oofitsA, tat 
eh&dmi; and tlw Gerbrade Dusm Hmltt Mernov^ 
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mag0ry, Tha Cbimgo Lyuff-ia Hoapttol 
ui jxfirw angaged m numng the lest $400|000 o£ the 
|1>900,000 required for its funds, and gifts faaire al- 
ready provided for the eonatmotiou of the other hos- 
pitals. 

The sarvioe of the University of Chicago clinics is 
available to all classes of patients, with special pro- 
vision for persons of restneted means in both the out- 
patient department and the hospital The climes oon- 
tam 6,660,600 cubic feet of space — one third of the 
total of all umversity bmldings The medical school 
of the umversity now represents an investment of 
twenty million dollars, seven nuUtons m the buildings 
and thirteen millions in endowments 

THE BUREAU OF ENTOMOLOGY AND 
DR. L. O HOWARD 

After more than thirty-three years of scmee as 
chief entomologist of the United States Department 
of Agriculture, Dr Leland O Howard retired on 
October 17 as the chief of the Bureau of Entomology, 
and was succeeded by Dr C L. Marlatt, a member of 
the department since 1888 and who for the past five 
years has been associate chief in charge of the regu- 
latoxy work of the bureau, and also chairman of the 
Federal Horticultural Board, 

Dr Howard is now m his fiftieth year of govern- 
ment service, having joined tite entomological branch 
oi the Department of Agnoulturs m 1878, soon after 
his graduation from Cornell University. Ho retires 
as chief at his own request, but this does not mean 
retirement from service He has passed his seventieth 
hirtliday, and has asked to be relieved of the admin- 
istrative duties of hiB office, but proposes to devote bis 
full energies to the field of entomological research, in 
which he has long been recognised as a most distin- 
guished investigator. His special fields are medical 
entomology and panuatoli^ 

Dr. Howard was placed m charge of the entomo- 
logical work of the department on June 1, 1894. In 
the thirty-three years that have followed, the saence 
of entomology im greatly broadened and Dr Howard 
^ guided numerous activities which have been of 
great service to the American pubhe 
Two campaigns with which Dr Howard has been 
identified are especially widely known. He was a 
leader in the mosquito crusade As early as 1892 he 
pubhshed r«mlts of expenments showing that certain 
types eould be controlled by the use of kerosene, and 
when the mosquitoes were identified as disease ear- 
ners he was able to reeosunend me&ods of eontrol 
His puhlieations on the house-fly dating from 1896 to 
^ book ^The House-Fly Dwease darner” in 1911, 
largely lesponnble for the anti-bouse-fly eru- 
in over the world in the last twenty years. 


Dr. Howard ie a member of the National Acadenor 
of Seienees, the Amencan Philosophieal Society, and 
the Amencan Academy of Arts and ScimuKV* He was 
permanent secretary of the Amencan Association for 
the Advancement of Science for twenty-two years, 
and its preaidmit m 1920-21 He has been made hon- 
orary member of many foreign scientific societies and 
IS the only American honorary member of the Acad- 
emy of Agnculture of France, and received several 
decorations, among which are the Cross, Chevaher de 
la I4gion d’Honneur, and the Cross, Ofikner de I’Ordre 
du Mdrite agncole He has been a ddegate to many 
international assembhes and an officer of six scientific 
gatherings. In addition to bachelor’s and maatei^s 
degrees from Cornell, his doctorates include PhD 
(Georgetown, 1896), M D (George Washington, 
1911), LLD (Pittsburgh, 1911), and Sc D (Toronto, 
1920). The bibhography of his publications includes 
941 titles 

Dr Marlatt, who succeeds Dr, Howard, joined the 
Department of Agnculture m 1888 and has been 
closely associated with Or. Howard’s administration 
When Dr Howard was made chief Dr Marlatt became 
assistant chief, and in 1922 associate chief in charge 
of regulatory work. He was instrumental in pro- 
moting the passage of the plant quarantine act of 
1912 and was appointed to administer it Dr Mar* 
latt’s specialities have been studies of scale insects, 
sawflies and penodical Cicadas, known as locusts. 

Dr Marlatt holds the degrees of B S , MS and 
D Sc , all from the Kansas State Agnoultural College 


SCIENTIFIC NOTES AND NEWS 

Db. Homer LeRot Shantz, for the past year head 
of the department of botany at the University of Illi- 
nois and previously senior physiologist in the U S. 
Bureau of Plant Industry, has been elected president 
of the University of Arizona, his appointment to be 
effective in September, 1928 Dr Byron Cummings, 
bead of the department of archeology, who has been 
acting president sinee the resignation of Dr C H 
Marvin last February, has been named president of 
the university for the present year 

The John Fnls gold medal of the Engineering 
Foundation has been awarded to General John J 
Corty, vice-president of tlw American Telephone and 
Telegraph Company, in recognition of having ‘^done 
more than any other man toward the dev^opment of 
modem telephone engineering ” 

Tbs Ledie Dana gold medal, awarded annually to 
the pencm who has done mod for the eonservation of 
viabn during tiie preceding year, was presented on 
October 18 to Dr Lucien Howe, of Buffalo. 
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Or. WuirUit L 18 FSKABD BMb^ ^ban of etoetneal 
angmeeiriiig at Ranaafilaer Polytoebnic loBtitate, Troy, 
N. Y ; haa been awarded a 36-year aemoe medal by 
the Hartford Eieetne Light Company, having entered 
the service of the company in 1832 in an advisory 
capacity and continuing to perform this service 

Da. John M T Finnet, profea^r of clinical eur- 
geiy of the Johns Hopkins University School of Medi- 
eme, Baltimore, will be guest of honor of the Medical 
Club of Philadelphia on October 28 at a reception at 
the BeUevue-Stratford Hotel. 

Da John Stewart, dean of the faculty of medicine 
at Dalhousie University, celebrated the fiftieth anni- 
versary of hi8 graduation on October 6, when a dinner 
was given in his honor m the Halifax Hotel. Daring 
the dinner Dean Stewart was presented with an ad- 
dress and a purse of gold 

Dr. Karl Sick, professor of soxgeiy at Hamburg 
University, has been nominated an honorary proferaor 
by the Turkuh government for his help m the organi- 
zation of medical education in Tuiic^. 

At the International Dental Congress recently held 
at Copenhagen the executive committee awarded the 
Miller pnze, founded in 1910, to Professor Wilhelm 
Dieck, director of the Dental Institute of the Univer- 
sity of Berlm 

The University of Rome has conferred on Professor 
Fernando Perez, ambassador of Argentina to the king 
of Italy, the degree of doctor of medicme and snxgery 
honoris omwa 

At the annual meeting of the trustees of the Mt 
Desert Island Biological Laboratory the following 
officers were elected. Dr Hermon CarSy Bumpus, 
president. Professor Doncan S Johnson, mos-pres^ 
dent, Mrs Louise DeEoven Bowen, treaeurer, Dr H. 
V Neal, secretary Dr Neal was zeele^d director of 
the laboratory. 

At the meeting of Sigma Xi at the University of 
Virginia on October 17, the officers for the year 
1027-28 were elected as follows* Wilbur A. Nelson, 
professor of geology and state geologist of Virginia, 
president, L. 6 Hoxton, department of physics, vice- 
president, and Bruce D. Reynolds, department of 
biology, aecreiary-treasurer 

Dr, Irving Cttttbr, dean and associate professor 
of medicine, Northwestern University Medical School, 
was elected president of the Phi Bho Sigma Medical 
Fraternity at the fifteenth biennial convention in 
Montreal from September 14 to 17. 

Dr. FaimERiOE P Gat, professor of bacteriology 
at the College of Physicians and Surgeons, Columbia 


University, has been made a member ot the oom- 
mission appointed to make a world survey of efddemie 
encephalitis. 

Lattrencb La Forge has resigned as geologist in ihe 
U S. Geological Survey. 

WiXiUAM G Houbekbepbb has resigned from the 
technical staff of the Beil Telephone Laboratories, Ino., 
of New York, N. Y. 

Elmer^ Kraeheb has resigned from the assiatant 
professorship in colloids, whioh he held at the Uni- 
versity of Wisconsm, and has joined the staff of the 
Experimental Station of E 1. du Pont de Nemours 
and Co , Wilmington, Del. 

S F ScHAnoBB, graduate student m the department 
of chemistry at Yale University, has joined the staff 
of the geophysieal laboratoxy, Carnegie Institution of 
Washington. 

Professor William M. Clat, of the biology de- 
partment of Transylvania University, Lexington, Ken- 
tucky, haa been appointed curator ot the Transylvania 
Museum of Natural History. 

W A MatbrItt has been appointed director of the 
Umvergity of Ohio Museum 

SiDNBT B. HasrblXi^ director of the Massachusetts 
Agncultural Station and acting head of the division 
of ognenlture at the Massachusetts Agrionltural Col- 
lege, has resigned He will assume a position with 
private interests in New York City 

M. Barry Wathon has resigned from the pomtiou 
of director of engineering in the Toronto Tedmical 
Schools and is oitermg consulting practice 

The staff of the University of Michigan Southern 
Observatory m South Africa has been mexeased by the 
addition of Mr Morris K Jessup and Mr. Henry F 
Donner, who will assist Professor Richard A. Bob- 
siter there in the study of double stars. 

Dr Andrew W. Sellards, assistant professor of 
tropical medicine at the Harvard Medical School, has 
been granted leave of absence for the academic year 
1927-28 and will go to West Africa to make a sfedy 
of yellow fever and other tropiiid diseases 

Charles W. CtrNO has resigned Ms posHim at 
Washington University, St Louis, Mo., and is to be at 
Gdttingen, Germany, for the eoming year as visituig 
professor, lecturibg on "Amencan Practice in Indium 
tnal Chemistry and Metalluzgy/' 

Dr. Charles L. Swisbee, profeasor of ^ 

tiie North Dakota Agrieoltund College, has hoen 
gmhted a leave ctf abseoce for the oondtig ysaiyfe 
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order to flU an appointeient of aoBiftteal profeseor of 
phyaici at Yale UniTeraitsr. « 

Ik response to invitations from the International 
Offiee of Museums and the Bntisfa Royal Commission 
on Museums, Lauienoe Vail Coleman, director of the 
Amenean Association of Museums, sailed for Europe 
on October 16 

De. C G Abbot, of the Smithsonian Institution, 
has returned to Washington after the summer’s field- 
work at Mt Wilson, California. 

Dr Eugekk R WHiTifORK, professor of parasitol- 
ogy and pathology at Georgetown University medical 
and dental schools, returned to Washington in time to 
take ap his class work on the opening of school, after 
spendmg the summer in the West Indies and Central 
America studying malana and blaokwater fever. 

Pbovebsor C. T Brubs, of the Bnssey Institution, 
Harvard University, has returned from an excnrsion 
into Nevada, Utah and eastern California, where he 
spent the summer m an investigation of the fauna of 
the hot aprmgB in this region He was accompanied 
by Mrs. Brues, who made observations on the grass 
flora associated with the thermal sjpnngs, and by their 
son, who secures data on the characteristics of the 
thomial waters 

* 

G E BKaesR and R S. Baaolart of the department 
of geology, U S National Mnsenm, have returned 
from two months’ fleld-work in the Rocky Mountam 
region of both the United States and Canada, where 
they obtained certain atratigraphie mformation necee< 
sary to complete an extended work upon the region by 
Dr Charles D Walcott. 

Dr. M 0. IdALTii, chief botanist of the National 
Museum, Canadian Department of Mines, who accom- 
panied the 1927 expedition to the Canadian Arctic 
archipelago, has retnned with a large collection of 
botanical matenal. 

W F. Fobrao and Hibrt Bsriuk have completed 
a tnp to muuiig distneta in northern Mexleo, con- 
ducted under the auspioee of the U. S. National Mu- 
eenm and the inineralogieal mnsenin of Harvard Uni- 
versity, for the purpoee of collecting exhibition speci- 
mens of the minerale dI ihe region. 

Db. Jbak DtnriHOT, of Areachon, France, has been 
sent to Cornell University by the RoekefeUer Founda- 
tion lor speeiiU atudy m the department of plant pa- 
thology. 

Dna. Paul AuKAiniaQiT (Momow) and Hemse 
Bopf (BexVtt), holden of International Education 
Board lellowd^ tor 1927*^28 for the purpose of he- 
owning aequaiated Ufiih the mA of Ameri^ mathe- 


matuaane in the Add of enalysu ntna, are now at 
Pnneeton Univermty and will go to Harvard Univer- 
»ty later. 

Dr. PAirri Waldkit, piofeaeor of ehenuetiy at (he 
University of Rostock, bolder of the George Fisher 
Baker non-rraident lectureship in chemistry tlda tem 
at Cornell University, opened his eonrae on Oetnber 
6 widi a disonsBion of modem ehemistry’e rdatum to 
ancient alchemy. 

PiionssoR AuexAMnaai SmYXitHAN, head of the de- 
portment of chemistry of the University of Pitts- 
burgh, gave an illustrated leeture on "Glass” before 
the Akron Section of the Amenean Chemieal Soeicty 
on September 29 

On. Raoul Blakobabd, professor of geography in 
the University of Grenoble, France, lectured on Octo- 
ber 19, at Columbia University, under the anspicee 
of ttie Institute of Arts and Seumees 

PsofnesoR Garwood, F R S , gave his presldentiel 
address, "The Development of River Meanders,” to 
the Westminster and Central London Imunch of the 
Geographical Association on October 12, at University 
Colb^ 

Sw John Rose Bbaduhid, president of the Royal 
College of Physicians, will dehver an introductory ad- 
dress on "The Study of Medieine” at tiie opening of 
the winter session of the Durham Coll^ of Medicine, 
Newcastle-on-Tyne, tm Oetober 11 

FRiBims and oolleagnes of the late Professor Adrian 
Stokes have decided to establuh a memorial in recog- 
nition of the man and his work, through the estaUuh- 
ment of a Stokes reaeardi fellowdup or stndentdap, 
at the medieal aehool of Guy’s Hospital, London. 

Thr Helmmthological Sooiefy of Washington, of 
whidi Eloise B Cram is president and Mabelle B 
Orkman corresponding secretary, has passed the fol- 
lowing resolution. "The members of the Hdmmtho- 
logieal Society of Washmgtoii learn with profound re- 
gret of the deaih of Dr. Henry J Nichols. Hu dcaMi 
IS a distinct Iocs to smenee and medicine, in which Adds 
be was a distingnislied and able woiker, aa wdl as the 
loaa to na of a hi^ily esteemed friend. We extend omr 
sincere sympathy to his family in thdr bereavement 
and to ^ Anny Medical Corps in the paaaing of a 
bdovad comrade.” 

Db. Frbmiuok Cbarlrs Newookbr, professor 
emeritna of botany and former bead of the department 
of botany at the Univerdty of iCicldgeB, died ha 
Honoluln, T, H , on Oetober 1, aged dxlgMdne yeasa. 
Dr. NsfWoondM was takan ill aboard diip wbde retam- 



m 






mg from a tnp to tiie mamland and died the mormng 
after arrival in Hondnlu* 

Pbofbssor Perlby F Wilksb^ dean of the acbool 
of eogineenug of the University of Kansas since 1913, 
oommitted smade on October 17 Dr Walker was 
fifty*two years of age 

A 

Dr Frank Skkabuak Mrara, professor of eiimoal 
medicine at the Cornell University Medical College, 
died on October 9, aged sixty-one years 

It is announced from the Carnegie Im^itute of 
Technology in Pittsburgh that a second International 
Conference on Bituminous Coal will be held there dur- 
ing the week of November 19, 1928 Decision to call 
a second congress of world scientists and fuel tech- 
nologists has been made as a result of the interest 
aroused by the first conference on bituminous coal 
held at the institute m November, 1926 Although no 
definite program plans for the second conference have 
been made, it is expected that the session will cover 
the latest developments m obtaining substitutes for 
gasoline from ooal, power from coal, low and high 
temperature distillation processes, smokeless fuel, ggsi- 
floation of coal, utilisation of ooal tar products, c^ 
as a source for fertiliser and coal m relation to the 
production of fixed nitrogen Dr Thomas 8 Baker, 
president of the Carnegie Institute of Technology, who 
csiled the first conference, visited Europe this past 
summer for the purpose of discussing phases of the 
second oonfermice with emment scientists in France 
and Germany, He plans to pay another visit to 
Europe m 1926 to mvite fakers and delegates, 

MmnacHS of thi^ Amenean Association of Variable 
Star Observers met on October 22 at the Harvard 
College Observatory for their sixteenth annual meet- 
ing Mias Abce H Farnsworth, of Mt Holyoke Col- 
lege, vice-president, presided The president, C, C 
God&cy, of Stratford, Conn., died m August It was 
announced that he had left all his astronomical in- 
struments to the association The council riected 1$ 
B Pickenng, of East Orange, N J, president, and 
reelected Miss Farnsworth, vtee-president, Mr. Oleott, 
secretary, and M J Jordan, of Boston, treasurer 

Utilization of cut-over lands for refbrestation will 
be disouaaed at a conference of busmess interests of 
the country called under the auspices of the U S 
Chamber of Commerce on November 16 and 17 Pos- 
sibilities of using the 29,000,000 acres of forest area 
in the Middle Atlantic region m order to assure the 
industrial East a continuous sooroe of wood supply 
from its own natural resouroes will be considered 
The meeting, the first of its kind to be held, will bring 
together representatives from all sections of the 
country 


At tile Intecnatioaai CmtgiMs of Phuit Smciiees 
(Fourth International Botsmeal Congress) held at 
Ithaca, New York, in August 1926, an invitation was 
conveyed from British botaoiits for the fifth Inteos 
national Botanical Congress to be held m England in 
1930 The invitation was accepted by the botanists 
assembled at Ithaca, and arrangements are now being 
made for the congress to be held at Cambridge about 
the middle of August, 1930 The Journal of the New 
York Botanical Garden states that an executive com- 
mittee has been formed to make arrangements for the 
congress, consisting of Dr. F F. Blackman, Professor 
V H Blackman, Dr. E J BuUer, Professor Sir 
John Farmer, Professor F E Fntsch, Professor 
Dame Helen Gwynne-Vaugfaan, Dr A. W Hill, Pro- 
fessor W Neilson Jones, Sir David Pram, Dr A. B 
Bendle (treasurer), Professor A C Seward (chair- 
man), Professor W Stiles and Professor A G Tans- 
ley. It has been decided to organize the congress in 
the following seven sections Morphology (mduding 
anatomy), paleobotany, plant geograpl^ and ecology, 
taxonomy and nomenclatnre, genetics and cytology, 
physiology and mycology and plant pathology Mr 
F T Brooks, the botany acbool, University of Cam- 
bridge, England, and Dr T F Ghipp, Boycl Botanic 
Gardens, Kew, England, have been appointed honor- 
ary secretaries of the congress, and ^ny commumea- 
tions with regard to the congress should be addressed 
to one or other of the secretaries 

Thr oourses of lectures at toe Royal Institution 
during November and December wdl begin on Novem- 
ber 1 with the annual course of three Tyndall ledurss, 
which will be delivered by Sir Herbert Parsons on the 
subject 'Taght and Sight.’’ These will be followed on 
November 22 by four lectures by Sir William Bragg 
on ’^A Year’s Work in X-ray-erystal Analysis.” Mr 
James Eewley will give two lectures on “Petroleum 
Natural Gases and their Derivatives ” The Saturday 
lectures will include two lectures fay Dr. F. J. M. 
Stratton on “Recent Developments in Astrophysies ” 
The 192nd course of Christuins lectures for juvemies 
will be driiveied by Professor E. N. da C Andrade on 
“Engines,” beginning on December 29 

The auxiliary yacht Cameg%e, a ship toat has very 
little iron or steel in its construction and is almost 
totally non-magnetic, left New York on October 12 
under tow for Washington, where prepaxatums for 
toe seventh scientific emise will be completed, tlio 
boat, which is owned by the Carnegie Institution, will 
leave next May on a three-year trip whudi k expeeted 
to cover all the oceans of the world, oolleeting data on 
ocean currents, magnetk phenomena and abnilar adb- 
;fects. 
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Cam priM tAtuMwig 16 , OM ave bauig oltoad to 
frathmeo m Amenoan ooUegoB for oMtaya on sabjaets 
related to ehenustrj by the Amenoan Chemical Bo* 
<aety, with Uie endoraement of Mr and Mrs F. P 
Oarvan, of New York City. The essaya must be on 
the relation of ohemutry to health and disease, to the 
ennchment of life, to agneulture or forestry, to na- 
tional defense, to the home or to the development of 
an industry A eontestant may submit only one essay 
and this must not exceed 2,500 words m length The 
essays must be handed m to the Secretary, Committee 
on Pnse Essaya, American Chemioal Society, 85 Bea- 
ver Street, New York City, before March 1, 1928 

Thr first exhibition of material collected by the 
recently returned John Borden-Field Museum Expe- 
dition to Alaska is now open to the public at Field 
Museum of Natural History The exhibit consists of 
a wide variety of ethnological Bpecimens representa- 
tive of the life of the Eskimos of Alaska and northern 
Canada, and illustrates their fine craftsmanship, 
artistic skill and practical ingenuity The exhibit is a 
selection from a total of 633 pieces brought by the 
Borden party Othef material, consisting of bows 
and arrows, snowshoes, stone cooking vessels, lamps, 
fishmg equipment, etc, will be used later m rein- 
stalling the entire Eskinio eollectiona of the museum 

Tur production of fur-beanng animals in Alaska 
IB to be studied under a cooperative agreement re- 
cently made between Governor Qeoxige A Parks, of 
Alaska, and the U 6 Bureau of Biological Survey 
Dr Earl Graves, veterinarian, has been selected to 
conduct the study He will go into the problems inci- 
dent to the produetion of fur for commeretai pur- 
poses and aMse for farmers of Alaska in matters 
pertaining to the breeding and care of fur-bearing 
antmals and the prevention and cure of diseases 
among amoL The study will be carried on m ooop- 
eratwn wHh tiie Alaaha Game Commission, the United 
States Forest Service, fur fanners’ oxgameations and 
other agencies The stun of $15,000 has been appro- 
priated by the Temtory for expenditure in the project 
m 1927 end 1928, m addition to funds tiiat may be 
allotted by lAie Bmlopaal Survey foom its rof^ar 
approprii^ns. 

As part of the plan to put all available data of 
mterest to engineers into a oonvenient published form 
for use in ooimeetion with vanoua engineering proj- 
ects, the magnetio deehnotions in each state are be- 
ing published by the United States Coast and Oeo- 
detie survey, according to an oral statement made to 
a representative of the UwOed 8 iat 0 § Daily, by the 
oditor, Boy GrUBtii. The pubboationa will appear by 
states. The volumes for Arkansas, Florida, Mis- 
wuri and CafoBoa are afaeady avjulaUe, and 


those" for Oahfomia and Nevada are now m the press. 
These volumes give the vanations of tiie magnetis 
needle from the true north and enable local surveyora 
to eozreet their eompass readings according to tbo 
latest scientific findings Desenphons and elevationa 
of tidal bench marks in coastal states are also being 
published Separate volumes for New York, Rhode 
Island and the District of Columbia have been printed 
and the tables for Connectiout are m the press. Theso 
hooks give the elevations above sea level necessary 
m such work as harbor construction and mty ^buming^ 

A TRACT of thirty-nme acres of spruce-covered land 
on the westerly side of Watatic Mountain in Ashbum-^ 
bam, Mass, recently bought by the Associated Cina- 
mittees for Wild Life Conservation, has been formaUy 
turned over to the Commonwealth as a gift from the 
committees, to bo used as a wild life sanctuary for all 
tune It adjoins the land which was given to the state 
by the Federation of Bird Clubs of New England 
Announcing receipt of the land the State Division of 
Fisheries and Game says ^'These gifts further em- 
phasise the splendid work which the federation and 
the allied committees have done in bringing about the 
establishment of wild life sanctuanes To the think- 
ing conservatiomsts of the country it has been ap- 
parent for some years that our only hope to maintain 
a permanent and sufficient stock of desirable forms of 
wild life is through the establishment of such perma- 
nent sanctuanes” 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Lavaystte Colucgs bos received from Mr John 
Marlde, of New York, $600,000 for the construction 
and endowment of a building for the engineering 
department 

Qrouko was broken for the new building of the 
Neurological Institute on October 19, adding another 
unit to the Columbia University medical center being 
constructed at 168th Street, New York. 

Tbr cornerstone of the Mines Building of the 
University of Utah will be laid early this month. The 
building, costing $50,000, will be used exclusivdy by 
the resear^ department of the mining division of the 
university and by tiie intermountam station of the 
Utttted Statss Bureau of Mines. 

At the Armour Xnatikute of Technology, Professor 
Donald F. Campbdl has resigned and Associate Pro* 
fisior C. 1. Palmer has been promoted to a foil pre- 
fessorjdup of mathematies. Professor Palmer is Mae 
aatiaf daim of studnts. 

AjMoutB PRorBsaouB 3. E. Kikdlb and Edward B. 
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Smith have been piomoied to profanoi^pB of maflie- 
maties at the University of Cinoumati. 

Nkw appointments have been made to the medical 
staff of Balhonaie University as follows. Dr. R F. 
Smith, of Edinburgh and Durham, has been appomted 
professor of pathology and bactenojogy and fills the 
vacancy created by the resignation of Dr A O. 
Nichols, Dr G S Eadie, of Toronto, who has sp^t 
the past two years at the biocbenueal institute of Cam* 
bndge University, has been appointed assistant pro- 
fttsor of physiology; Dr Elisabeth Smith Bean, for^ 
merly of the University of Wisconsin, has been 
appointed instructor in histology and mbiyology. Dr« 
Howard A Jamison, of Glasgow, comes to the univer- 
sity as assistant in pathology and bacteriology, and 
G A Grant fills a similar position in the department 
of buNshemistry 

Harou) B Pieros has resigned as Fleisdimann re- 
search fellow at the University of Roehester and has 
again assumed his duties as associate professor of 
dairy and food ohmnistry m the department of agiv 
cultural and biological chemistry at the Pennsylvania 
State Collage. 

Dr. Psbrt Yates Jacksok, instructor m physio- 
logical chemistry at the University of Chicago, has 
been elected to a professorship in the department of 
chemistry at Park College, Mo 

Dr WiLiiSM Jaoob Luttee, astronomer at the 
Harvard College Observatory, has been promoted to 
assistant professor of astronomy 

New appointments in the college of engineering and 
architecture at the University of Minnesota indude 
C A Hughes and J. A Wise, assistant professors of 
structaral engineering Mr Hughes comes from the 
University of Toronto and Mr Wise i^m the Corps 
of Civil Engmeers of the U. S Navy 

At Lafayette College, Ernest M. Femald, of Gorr, 
nell University, has been appointed assistant professor 
of mechanical engineenng and Anson W. Voorhees, 
assistant professor of geology. 

At the Umversity of Buffalo, Dr George Claude 
Hicks has been appomted assistant professor of biol- 
ogy, George E ]^ad, instructor m physics, and Dr. 
Rqg^inald Pegmm, instructor m geology. 

Dr M. a. Graham, associate professor of chem- 
istiy at Mills College, ^s been appomted professor of 
chemistry at the Dozmmean College of San Rafael 

Dr Paul A. Mttbpht, formerly bead of the plant 
diseases diviuon, Department of Agriculture, Irish 
Free State, has been appomted to the newly created 
professordup of plant pathology m Univernty Col- 
lege, Dublin. 


OXBCUS810N Axn> COmOt&POKDmHM 

EXIT THE TBMTAHSN, BUT . . . 

Dr. fioLitAKD m his recent letter to Soiskqb (July 
I) has noted the deoiaton of the Intemational Com- 
mission on Zoological Nomendature that that two- 
page work was not publidied, but was intended as a 
circular letter He does not mention, however, that 
the namsa mvolved are not thereby eliminate^ but 
are merely thrown back on later publications, and 
IS entmly silent on the extraordinary oonfnsion that 
will result from the fact that these later oonoededly 
valid uses are in general incidental, rarely nanui^ a 
type or indicating the intended oontents of the genera, 
or in any way defining them save by citing some one 
or more species as belonging to them. 

For instance, take Linanas^ which Dr. Holland men- 
tions. In 1806 it appears m the Tentamen with the 
well4mown species chryvippua (Linnaens). Then in 
the penod 1806-1816, but at dates that are not 
more exactly known, Hhbnor figures 16 species of 
TjifimAw in the ‘^Sanunlung Exo tischer Bohmetter- 
Imge," thoeby SraHy Sxtag the aeme m a work that 
every <uie agrees la pobliahed. laadattally a pro* 
speetne m oar Unary ahowe tiiat 15 lamnae were 
published in Uavdhi, 1814. After that he ahandotn 
the name, and baaea his biiiaty nomenclature (which 
now becomes stnetly buioimal) on a aanes of "omtaB” 
namely from the **Vei!seiahniiB^** which began to be 
pabhahed at that tuns. Later Boiadnval on a plate 
of ^ Bnftm Senas, tgores a Lmnas pt»$, bebog' 
ing to a group wbieh is not related to ehry«pp«s L, 
hot wlueh M related to forme which Httbner ead n des 
from Tiimnee. The eorreqmndiag text was never 
pahliafaed. Then the qnestum nsee: Is the tyiw of 
Tiimnas the first speaes pohhshed m the "Samoilnng,” 
whidk u now nnknown, bat may ha fixed any time 
by the discovery of a naw dated advartunment of the 
“Sammlnng”t or does the ghoet of the **TeiitaiMn” 
fix it to chryMppus as aeon ae valid pnbliestioo 
oeennf or dose it become puw, a speeiM 
Hfibner did net knowf or do we reject all thii^ and 
hant tat tha first attempt at a formal fenndiiy of 
the name, all these oeN beiag In a aense incndantal 
and asenming that the Tentamen had esteUished the 
namet or finally do we adopt the name fnnn Bttb- 
ner'a "Systamatmeh-Alphabetudi Veraejehniss** of 
1822, which every one admite wm pnblished, bat 
wluA so for as 1 eon find no one In Anwriaa hes 
seenf And in the kat ease doea the name aotealiy 
appear theref Some one in Barope odio haa • e0P7 
have to anawer 4mt. Meanwhile what idudS we 
do with the Danaida of the ohiyejppwe gnmp anfi tin 
Btyeinida of the pise gioqpl 
Agafa, taka Ooleophran, whitii was In tmhwMliMn 
for tie beat part of a eentnry) and vddah la afOl in 
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9B |M9r 9mA* moat Itteratarie. It ignore flie 
^Tenteoen/’ it u preoeenpied by Hnplbptiba, pnb- 
Uflhed Bomewlme about 1826. And it again was not 
formally founded eo far as 1 can find out, but Zeller 
began to use it (doabUeu from the Tentamen) about 
1638 vhen he felt the need of a genus name for the 
group 

Nine tenths of the Tentamen names are now left 
u sumlar states of uncertainty. What would Dr. 
Holland do about itt 

Incidentally 1 note an error or two in Dr Holland's 
statement As to the Tentamen being unused until 
Scudder recovered and ropnnted it, it (or the names 
m it) was used by Hilbner himself m the ^'Sammlung 
Exotisoher Schmetterlinge" (for ten years), and it is 
said m the '^Systematisoh-Alphabctisch Verseiohmss,” 
bis last formal lay-out of the system, also by Ocbsen- 
heimer and Treitschke, Stephens, Herrioh-Sehaefier, 
Zeller, Boisduval, Curtis and T W. Hams None 
of these authors adopted all the names, as the law 
of priority was not strictly construed in those days, 
also most people then did not feel the need of so 
many genera Ochsenheuner specifically mentions 
the Tentamen, and Hams refers to Apatela as m 
common use Others cite ^^Hiibim" as author 
Hhbner himself says it was ^^paitly accepted and 
partly rejected"-*-a true statement 

In bringing in the ^Tersei<^i8B," Dr Holland 
does not mention that ten years had intervened, and 
that m the meantime Hubner had used all the Ten- 
iamen names of butterflies as geneno (as the first 
names of binomials), also many of the moths This 
fact ocnnpletely invalidates hu argument 

Wm T. M. Forbes 

OORKXLL UNIVEBaiTT 

PASA8ITXC COPBPODS 

In the fiTitinmgsbanohle of the Vienna Academy of 
Science there recently appeared (voL 183, p 613) a 
paper by Helene Kurts upon two new parasitio cope- 
pods The first of these new specxes belonged to the 
genus Achtheinus, and w dealing with it a question 
as to the validity*o£ the genus was raised. This ques- 
tion was decided m the negative and it was stated 
that Achtheinus must be regarded as a synonym of 
Dana’s much older genus Lepidopns. Sudi a con- 
clusion aught seem legitimate at first, but if we fol- 
low the ^eps by which it was reached we realise that 
^ mode of msonmg ampbyed is very defective* 

In Dana’s gcims the first legs were uniiamose and 
S^Hgmsnted, tite gsoond, third, and fburtb legs were 
bimmoce^ thewsmi of the seoond pair Zoegmeated, of 
other pairs l-segmentcd and mdiaentsry; the 
towa iu ia sagMait «d[ the maaillipeds was flattened 


into a broad lamina covered with series, but without 
a elaw. In Aehthemua on the eontrary all four pairs 
of logs are biramose, the rami of the first 3 pairs 
Z-BCgmented, of the fourth pair 1-segmented; the 
maxillipeda have an ordinary terminal segment, witih 
a stout terminal claw, but without scales. 

Dana’s type specimen has long sinoe disappeared 
and no others have been obtained that eorid be iden-* 
tified with it, and hence it is impossible to verify or 
disprove his genus by any reexamination of speei- 
mens. In such a case the validity of the genus must 
rest upon the onginri description and the figurei 
illustrating it. Fortunately both of these in the 
present instance are clear and decisive. Dana re- 
corded the first legs as umramose, and his figtore 
showed a distinctively uniramose and S-segmented leg, 
bearing no resemblance whatever to the first legs of 
Achtheinus, nor to either ramus of those legs* In 
the second legs also the basipod is long and narrow 
and extends out laterally, with the two rami fastened 
to the outer end, a very different type of leg from 
that found m the second pair of the genus Achtiiemut 

If Dana’s genus is to be ace^ted at all, it must 
be given these exact details which be desenbed and 
figured, and nothing can be added to them or sub- 
tracted from them. Especially is there no oppor- 
tunity for conjectures or hypothetical inferences. 

Stabbing in discussing South Ainean Crustacea 
in 1018 (Annals South African Museum, vol. 17, 
part 1, p. 41) fully recognised these facts Although 
he did suggest that the first legs of Dana’s specimen 
**might easily have lost one of the branches in the 
process of ^sseotion,” he nevertheless adopted the 
genus name Achthemus and added ^‘the merely con- 
jectural identity of L^idopus may stand aside.” 

Miss Kurtz must have failed to understand Steb- 
bing’s attitude m the matter for she adopted his 
suggestion but ignored his real conclusion Further^ 
more she earned the suggestion farther than he did 
by declaring that he had said that the endopod of 
the first legs in Dana’s specimen was probridy 
(wahrscheinhch) broken off. With this for a premue 
she argued that if the basal segment in the first Isgs 
of Dana’s genus be regarded as the basipod, Uie 
other two segments would eoirespond to the exopod 
of the first legs m Achtheinus. And if we eorid find 
that ’^probably” broken-off endopod, and if it diorid 
prove to be 2-s6gmfinted when we did find it, then 
the first legs of the two geneva would be similar. 
She eoasidered this suffleient proof of the identity 
of the two genera and made Achtheinus a synonym 
of Lepidopus. 

She disposed of the seriy oovering of the tenrinri 
ssgnmnt of the msadlipeds, which Dans used as ths 
basis ri! his genus name, by saying that no such 
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slmtare had ever be«a fotmd in the entae order 
ot oopepods, and henee Dana mnst have been bus- 
taken m what he thoag:ht he saw. Steenstrap and 
Lntken described and figured a similar structure m 
the mazillipeds of thar new genus Pmiasopus (Kon- 
gelige Danake Vidensk Selskabs Sknfter, ser 6, rol 
6, 1861, pi 12, fig. 25), and there is efvery reason 
for believing the structure m both genera to be 
genuine. 

Absolutely hypothetioal reasoning bke tiiat 9 ^ed 
above can have but little influence, and it oertskmly 
does not possess sufQcient ment to prove or disprove 
the validity of any genus 

Chas. B. Wilsok 

Dupartuent or Educaitok, 

WasTmcj), Habs 

NEW DUST TREATMENTS FOR OATS SMUTS 

SiKOE the introduction of copper carbonate for 
wheat bunt control (Damell-Smith, and Boss, 1919)^ 
considerable interest has been shown m dust treat- 
ments for gram smuts. It was found by one of us 
(Thomas)^ m field tests in 1924 that copper carbonate 
alone wSs not effeclave in oontrolling oats smuts. 
However, when one jiart of either copper carbonate 
or copper sulfate was mixed with two parts of mer- 
cune bichlonde the dust was effective These mix- 
tures are too expensive for general use even though 
rapid and easy of application Other tests dtowed 
that the mixture was less effective when inert fillers 
were added In 1926 a mixture of one part of 
copper sulfate, one part of ntercune bichlonde and 
one part of eresybc add was found to control oats 
smuts While the cost of this dust was only about 
half that of the eopper snlfate-tnercune bichlonde 
dust, yet it is also too expensive for general use 

None of these dusts, although they gave satisfac- 
tory control of oats smuts, was as cheap as the bquid 
formaldehyde This liquid treatment is objectionable 
because of the diificuKy m handling the wet grain 
and the possibility of seed m^ury Since formidfie- 
hyde is so effective against smut, and the wet me^ods 
of grain treatment are objectionable, on attempt was 
made to put formaldehyde in a dust txmu HMn was 
done by mixing 40 per cent formaldehyde with eith^ 
infusorial earth or charcoal These dusts stadc well 
and thoroughly coat the grams when mixed with them. 
In these tests duCts containing 9 per cent, 15 per 
cent and 25 per cent of 40 per cent, fomuddehyde 
were used, each at the rate of S ounces htuSxd 

1 Daniell-Simth, G P and Boss, H A dry method of 
treating seed wheat for bunt Agr Oae K 8o Walee 
80 685-698, 1919 * 

s Thomas, Boy C Dust treatment for smut in oats 
ScnofCB, No 1867, VbL LXV 47-48. Jammiy 9, 1985 


of grain. While the ebecks showed 47 per cent, mui 
the vanotts fomalddbiyde dusts redooed smut to less 
than one per cent. 

Another new treatment, lodme vapor dust, was 
tned in these same experiments This dust was made 
by imxmg finely ground sohd iodine with infusorial 
earth The lodme vaponsses readily at ordinary tem- 
peratures and diffuses through the infusorial eartt 
giving it a light yellow-ochre color. This dust eon- 
tamed 6 |)er cent by weight of lodme and was applied 
at the same rate as the formald^iyde dnst. Only 
three smutted heads were found in three one-hun- 
dredth acre plots which were treated with this dust 
It 18 possible that lower ooncen^tums of iodine 
dust will also control the oats smuts Farther tests 
are under way The cost of treating gram with 
these dusts is estimated at considerably less than 5 
cents a bushel 

J D Satbb 
B. C Thomas 

Ohio AamooLtnaAL ExvaamNT Station, 

WoosTXR, Ohio 

DO CATS SHARPEN THEIR CLAWS? 

Last wmter the family eat (castrated male, 3% 
years old) shed a number of claws m the house. 
These were found during January and February, 
some of them split lengthwise, the others intact. It 
struck the writer that the shedding of claws is prob- 
ably a normal phenomenon with cats comparable to 
related phenomena, as that of the shedding of horns 
by deer If this were true, it might be expected that 
some of Gie olaws would be left in the berk of those 
trees which the eat used regularly for seratehing. 
Upon investigation m April this bit of evidence was 
found m the form of two halves of a claw stude 
into the bark of an elm and sevesal halves lying 
under different trees used by the animal The sec- 
tion of the hark was cut from the tree and with the 
pieces of claws has been mounted and placed in the 
college xoological museum 

This IB but an isolated observation. There are 
good grounds, however, for believing the eonjeetured 
explanation to be correct Cats do not instinctively 
or from experience select good grinding surfaces, 
slightly rough and hard, such as a cement walk, the 
foundation stone or the comer boards of a bouse, 
or smooth hand posts. They nudee use of the irough 
batk of trees which is always much softw tiiafi thetr 
daws. Qbsermtions of their scimtdiing xmtvemdnts 
show ttiat the animals Bo not scrape dbwnwexd over 
the Btufece ot the object, but catch the dems into 
the iurfaee and wtih a elreular stwlNi pnfl BcfWtt- 
Ivard end then outward and Nightly npward^ Case- 
M esaminatum of the e$ffe paws each ihiie wiwi * 
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efanr ana found itSM to roml any sign of in jmr 
It wao hnpooribio to identify the toe txom wfaieh the 
eUw httd dropped This strikes the wnter as fair 
proof that the shedding of elaws is a normal phe> 
nomoBon The claws of the rear feet are possibly 
lost as they beeome loosetied, or they may be palled 
out by the animal with his teeth Cats are fre- 
quently seen to puU at their hind claws in a manner 
suggesting this. 

The shedding of claws is most hkely seasonali as 
are the related phenomena in other animals Why 
then should the cat carry on the scratching move- 
ments throughout the yearf It is possible that a 
further function of the scratching may be that of 
keeping the claws from curving too much, conse- 
quently growing into and irritating the paw The 
irritation caused by claws which are curved too much 
or by the itching or other annoyance of loose clawb 
may be the stimulus that starts the scratching move- 
ments In this connection a colleague, a zoologist, 
has called attention to a reaction of badgers These 
animals frequently drop out of an intense fight, roll 
over on their backs and scrape the claws of their 
front paws by rapidly drawing the paws across each 
other, pads facing In aeeounting for the continua- 
tion of the scratching activity tiutmghout the year, 
however, the likelihood of this being a habit reaction 
must not be overlooked 

Ou& N DE Wbksdt 

DBTAETXKKT of PSTGBOliOOV, 

Beloit Oollbqe 

RECENT PUBLICATIONS OF THE NATIONAL 
RESEARCH COUNCIL 

Two recent publications in the National Research 
Council’s Bulletin Senes should be of rather wide 
interest among scientific men. One (Bulletin 58) is 
entitled "Handboede of Scientific and Technical Socie- 
ties and Institutions of the United States and Can- 
ada.” The American section of this bulletin was 
compiled by Clarence J West and Callie Hull, and 
the Canadian section by the National Research Coun- 
cil of Canada. The other (Bulletin 60) is entitled 
^^Industrial Beseareh Laboratories of the United 
States, including Consulting Research Laboratories, 
Third Edition” This bulletin was compiled by 
Clarence J. West and Ervye L. Bisher. Botii bulle- 
tins ane the output of the National Beseareh Counml’s 
^R'Csearch Information Service, of which Dr. West is 
director. 

The pturpose wf pubhoation of the handbook is to 
ivomt a reai^ guide to those seientifle and technical 
vocmtittit, jMBodwtions and institutuniii of the United 
SUdm and Canada whk^ eontribote to seieaiiflc 
ter fdribsr teseareh through their activities, 


pubtieations or fhnds. Only tiiose government insti-^ 
ttttions are included which administer private funds 
Organizations directly controlled by universities or 
cdleges have been omitted because it is expected that 
they will be covered by the forthcoming publication, 
"Amenean Universities and Colleges,” to be issued by 
Uie American Connoil on Education. Seven hundred 
and nine American organizations and seventy-four 
Canadian organizations arc listed m the bulletin The 
address of the seeretarv^ the date of organization, the 
iha3or object of the institution, the character of mem- 
berriiip and amount of dues, tune of meetings and 
information concerning publications are given for 
each institution 

The bulletin on Industrial Research Laboratories 
lists 090 such laboratories in tlie country, giving for 
each laboratory the name and address of the support- 
ing industrial or commercial concern, the makeup of 
the research stafif, and a list of special subjects to 
which the research activities of the lahoratoiy are 
devoted. The first edition of this bulletin was pub- 
lished in 1020 and listed about 300 laboratones, a 
second edition (first revised edition) was issued in 
1021 and listed about 600 laboratories. The present 
edition (1927) is the second revision of the balloting 

The difficulties of compilation in connection with 
both of these publications make it inevitable that 
some errors, both of commiasion and omission, have 
been made by tlie compilers The director of Research 
Inionnation Service (National Research Council, 
Washington, DC) will be glad to have his attention 
called to anv such errors noted by any who may have 
oceaaion to examine the holletuiB 

VXBKOK KkLLOGO 

National Bxsxabcb Council, 

Wasuinoton, D C 


SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 

PREPARATIONS OF STAINED DECALCIFIED 

BONE WHICH RIVAL GROUND SECTIONS 

Qbound seotions of bone, besides bmng diffioult to 
prepare, are often unsatiefaetory for student use 
either on acooimt of their thiekness or due to the 
foot that they have bemi mounted in thin xylol- 
baiaain, resaltmg m the duplaoement of the air from 
tee lacunar and eanahenlax spaoea of the tiume. Xt 
ia, however, possible to prepare decalcified bone in 
such a way teat all the advantages of oanaUeular 
detail are obtained. Two methods by Schmori/ the 
|dcro-teiom& and tee teionm-phosphetuagatie arid 

1 1909. Sohmorh G. ^ 'Die fwteotegiseh-ldatetoglaehen 
UateasqteuDgenfiKriiodeti.’’ Vogel, Lripiig. 
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ttdUiods, give exeelleat retntts and tiw detail d^non- 
ateated surpaaaes tliat abaemd in ground eeotioiia. 
With the exception of a few departments of dental 
histology, neither of these methods is in general use 
in American laboratones 1 have been unable to 
find Sdimorrs original description of bis methods but 
they are repeated m a more reeent^Work of 1909, 
An ezoellent diseuasion of the methods is also found 
in a paper on the strueture of bone of Fasoh* and 
adequate direotums for the sueoessful use of thaaa 
mettiods are given by Carleton* in his recent book on 
histologioal technique Beferenees to Sohmorl’a math* 
ods may also be found in the works of Zsmge* and 
Fiseher ‘ It seems uimeoesaary to completely outhne 
the method since it can be readily obtained in English 
in a modem text-book on histological teohmqiue 
Formol, Orth’s, Hdller’s or ^iegaud’s fluids may be 
used for fixing* iluids containing mercuric chloride 
should be avoided Best results are obtained with 
cdloidui or frosen seetiona If nuclear patterns are 
desired, the tissue should be first stained in alnm- 
canmne or hemalum, as the success of the pioro- 
thiomn method depends entirely on the precipitation 
of the thionm m the lacunae and eonabcuh The 
piero'thionin method is best adapted to work with 
old bone, while the phosphotnngstic acid method is 
more useful for demonstrating the histology of young 
bone and the process 6t ossification* 

Aldbk B. Dawsok 

DEPABTUXirr or Bioioqy, 

New York Univsrbxtv 

SOME FIXATIVES FOE BOTH NUCLEI AND 
MITOCHONDRIA 

A 2 per cent, solution of copper biehromatc C. P 
(Elmer and Amend) has a pH of 20* When root 
tips of Zea are fixed in it the fixation image is that 
of chromic acid, i,e,, the nuoleolos appears as a spher- 
ical, darkly staining body m a holtow nucleus whoso 
surface is composed of the chromatin reticulum. The 
mitochondria are either dissolved by the fixative or 
the dehydrating alcohol* It, however, a slight 
excess of cupno oxide is added to the solution, the 
pH 18 altered to about 4*6 and the fixation image is 
greatly changed. There is here no hollow iqiace 
around the nneleolus, the nucleus is a solid body, and 
in the resting stages the diromatm reticttlum is much 

’1905 Fesoli, G* ^'Ueber die feinere Stmktur des 
Knochengewebes " AreK mikr Anat, Bd* 66, S, 471. 

*1926 Cerleton, H M. Histological Twhnique 
Oxford TTniversity Press. 

4 1919 Laoge, W. <>Histologisehe Teohnik for 
JbhnKrEte,'' Spnnger, Berlin 

■ 1910 Fischer, Baa and Entwicklang der HundhOhle. 
hdldfl* 
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shows up distmotly and iho chromosomes am weiB 
presarved. While the ^xfaidle fibers are not distm- 
gnishabk mdividually, oollecttvdy they are well 
delineated. The mit^ondna are well fixed and 
mordanted and can be followed through each of the 
mitoUc stages. This fixative has the following faults, 
the resting nuclei show little detail, the cytoplasm is 
somewhat distorted and the outer layer of cells is 
generally oyer fixed* The addition of .65 per cent, 
acetic acid causes the resting nuclei to show more 
detail, though one must be cautious in the use of 
this amd, for a slight excess of copper acetate will 
dissolve the mitoobondna. The most successful for- 
mula for the fixative u • 

copper biohromate - ». — 5 grams 

cupric oxide 1 gram 

10 per cent sol acetic aoid». ~ 1 co 

water 200 c,c 

The material should be left in the solution for foom 
36 hours to six days, and when thus fixed both chromo- 
somes and mitochondria are well stamed with Heiden- 
ham’s haematoxylm* Destauung should not proceed 
as far as IS usual for an examination of the nuclei, 
for the mitochoiidna do not bold the stain as well as 
the chromosomes and can be completely decolorised 
before the chromosomes have started to fade. 

It IB very important to make up the fixative at 
least 24 hours before it is to be used It must be 
shaken frequently in the interval and the excess cop- 
per oxide allowed to settle If it is used too soon 
the fixation image will be that of chromic acid. It 
is best to wash out the fixative with 70 per cent 
aJeoboL If the dehydration is too prolonged the 
mitoobondna will be dissolved out of the penpheral 
cells. A half hour in each of 70 per cent., 86 per 
cent, and 95 per cent alcohol, and an hour in each 
of two changes of absolute, are soffleient for the de- 
hydration. 

Another solution which fixes both efaromosomes and 
mitochondria is: 

chromiom irioxide .»«.*.«. __ 6 grams 

glnemnm carbonate 3 frame 

water ~ SBO M 

Thia also has a pH about 4.6. If tiiere is no excess 
of glueinum carbmte a little more should be added, 
for otherwise the flxatim image will bo flmt of 
dtromie acid. The fixed material shoidd be dehy- 
drated as daseixbed above. Material fixed in this 
eolutioD appears very aoueh like tSiat fixed in ttie 
copper hiehromata mixtuxai the cytoplasm is periutps 
a trifle more granular and the mitoehmdib tte 
tUchar, otherwise the two fixatives are alSke. 

A thivd aduthm whieh fixes h^tii shromosenaeii and 
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mttM^oadtia vpptamUt^ fwMtttn* qnite differatti; 
fhtm the two jut deaoribod. It is ; 

10 per oeot id, ehromie enlphete 1 part 

g << i< <( formslin nentrtJiaed witit 
on mom of CSaCO. or Li.dD. 1 “ 

B SB 

If carbonate ia used the pH is about 2 2, 

i£ lithium carbonate is used it u about 4.6 

When this fixative is washed out with water and the 
dehydration proceeds slowly^ the dividing nuclei and 
the oytoplaam appear beautifully fixed The chromo- 
somes ore a tnfle shrunken so that in the metaphase 
they show the split very clearly The cytoplasm 
appears qmte smooth with sharply dehneated vacu- 
oles In the root tip the growth of the vacuoles and 
their behavior during mitosis can be easily followed 
Unfortunately the nutochondna are dissolved out of 
the epidermis and cortex and remain only m the 
central cylinder If the fixative is washed out with 
70 per eeut alcohol and the dehydration is relatively 
rapid, the cytoplasm appears more granular and the 
mitochondria are preserved m nearly the whole tissue. 

It IS evident that there is an important relation 
between the pH of a bichromate and its fixation 
image. If it is too acid it will fix the chromatin but 
not the mitochondria, it it ts too basic it will fix the 
xmtoehondna but not the ehromatm Certain bi- 
chromates m the presence of an oxide or a carbonate 
of the element which furnishes the cation will buffer 
at 8 point where they will fix both nuclear and cyto- 
plasmic elements Others, as their pH number is 
raised, suddenly change trom, nudear to cytoplasmic 
fixatives The pH of this point of change shows 
quite a range for the various bichromates. Thus 
ammonium bichromate pH 4.2 and potassium bichro- 
mate pH 4.4 are much too basie to fix the chromatin, 
while lithium bichromate pH 46 has the fixation 
image of cfaromie acid Zinc bichromate pH 52 
will fix both ehromosomes and mitochondna with its 
charaeteristie fixation image. 

A detailed desemption of the fixation images of 
vanons biohromates la being prepared. 

CoirwAT ZiasLS 

BtraesT InaiernmoH, 

BASvaBD UmvBRarrT 


SPECIAL ARTICLES 

TK£ UoXI SPBCTRCH EXCITED BY RARE 
OA8 IONS 

Tn Mnll speotnim was excited by the method 
^ntly desoribed by Daffendadc and Smith^ and 
by tli4 writers* cn the Cull spectrum. In Uiis 

Esv. W4, IWj Mar 1227. 


method rare gas ions on eontaot with Hn atoms iomae 
them and sinmltaueously excite them to tiiie degree 
that tile lomzing potential of the rare gas exceeds that 
of manganese, 7 4 volts 

An aigon ion on contact with a Mn atom can ionise 
it and excite the resulting Mn*^ ion to tiie extent of 
16 4 •* 7,4 a 8.0 volts In the process the argon ion is 
neutralixed by oombination with an riectron taken 
firom tile Mn atom and energy to the amount of 16,4 
equivalent volts is made available 74 equivalent 
volts of this is expended in extracting the electron 
from the Mn atom, leaving eight equivalent volts to 
be accounted for Smyth and Hamwell and Hogness 
and Lunn* have demonstrated by positive ray analy* 
ses that ionisation may occur upon contact between an 
ion and a molecule In the investigations cited 
above^'* it has been demonstrated that the excess 
energy may go toward exciting the ion formed. 
Hence, when argon ions are used, one may expect to 
produce by this process Mn-^ ions excited to states 
whose levels are less than eight volts or 84,800 cm*^ 
above the normal state of Mn^ but none excited to a 
higher degree Consequently, lines of the Mnll epee* 
trum whose initial states are below 64,800 em'*^ should 
appear and lines originating in higher states should 
be absent from the spectrum thus excited If, how- 
ever, neon (ionising potential 21 A volts) is substituted 
for argon, Mn*** ions excited to states whose levels are 
less than 14 1 volts or 114,210 are produced and 
lines from these levels should appear in the speetrom. 

The experiment^ procedure consisted in photo* 
graphing the spectra of low voltage arcs in mixtures 
of argon and Mn vapor and neon and Mn vapor m a 
tungsten furnace apparatus The manganese was put 
into a molybdenum trough mounted inside a cylinder 
of thm sheet tungsten and insulated from it. This 
trough constituted the anode of the arc, and the 
cathode was a tungsten filament mounted inside the 
cylinder and parallel to its axis. The tungsten cyliu* 
<kr was itself mounted inside a metal water-cooled 
vacuum chamber, filled to the desired pressure with 
argon or neon, and was heated by passing a suffimeiitiy 
large current through it The manganese in the 
trough was tiius vaporised and any desired vapet 
pressure could be maintamed inside the cylinder. The 
filament was then heated and a low voltage are main- 
tamed m the mixtute of argon or neon and mftTignniisfi 
vapor within the furnace. The spectmm of the are 
was photographed through quarts windows sealed onto 
the vaeuum chamber. 

The results support the hypothesis outimed above* 
When aigon was used, lines onginsthig in the ^ and 

BNaivre, Jsn. 16, 1627; Je«. 8S0, l«Tj ^tkL 
80,26,1227. 
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*'P levels (Fig 1) appeased in the speetnun but none 
from the leivel. When neon vae substituted for 
argon and all other conditions kept the same as before, 
the - '^D lines came out strongly 
This work led os natnrally to the analysis of the 
Mnll speetrum. In 1023 Catalan^ published four 
mnltiplet arrangements m the spark spectrum of man* 
ganese which can easily be recognized as 
^P - »D, *S * ®P, and »D - ®P The lowest term of the 
Mnll spectrum may be expected to be the V teum 
and so the lovels of the septet terms were immediately 
established, as shown m Fig 1 Catalan’s multiplets 
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enabled ns to determine the relative levels of the 
quintet system and so the first problem was to find 
intercombination lines which would fix the positions 
of tile two systems with respect to each other. The 
difference can be estimated from convergence 

limits m the Htil spectrum* Dr 0 Laport^ who 
has given ns valuable suggestions on the nature of the 
Mnll spectrum, had recently calculated this difference 
and famished us fais result, 0,477 cm"^. Using this 
value, intercombination lines were quickly found 
which fixed the difference at 0,474.3 cnr^ and estab- 
lished the relative positions of the two ^sterns. Lines 
have been found for the transitiom indicated m Fig. 
1, and the work of completing the onolym of the 
^MBctrum 18 in progress The similanty of tins spec- 

♦ Phil Tfons noy Boe 223, 127, 1028. 

• IDoLeimaa and McLay: Tnm. JBo|r. Ooaoda 20, 
Ifi, X026. 


tram to that of Orl is appamit from a emapimaa 
of their diagrams* 

J 0 BxiAOK, 

Physics Laboratory, 0 S Duffskiuok 
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FOG PRECIPITATED BY TREES 

Ths collection by vegetation of moisture from fog 
has iDterested me for a long tune I recently found 
an opportunity to approximately measure the amount 
collected by trees. 

During the summer west winds blow the moisture- 
laden air from the Pacific Ocean up and over the hiUs 
back of Berkeley, California Nearly every afternoon 
fog collects on the hills at elevations above 800 feet 
and stays until the morning sun disaipatea it Occa- 
sionally it remains the entire day 

4bout twenty-five years ago pine and eucalyptus 
trees were planted on the sides and tops of the hills 
over large areas which prior to that time were bare of 
all but grass Trees were found only m canyons, 
while brush covered many of the slopes, particularly 
those sloping to the north* These trees grew slowly 
for a number of years but have made very rapid 
growth in the dry years since 1917 The summers 
here are nearly rainless and all vegetation on the 
hills usually dnes up during this rainless season, 
except in protected spots and in canyons where mois- 
ture IB more plentiful. 

I have long noticed that the soil beneath trees is 
more moist than elsewhere, the additional moisture 
coming from the collection of water from the fog 
dripping to the ground I recently (July 31} eOl- 
leoted samples of soil from beneath trees ai^ from 
ten feet from trees, where soil and other conditions 
were identicaJ Samples were collected from sur- 
face to 12 inches depth and the moisture detenomed. 
Here are the results 
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Under 

Ten feet 


tree 

from tree 

Monterey pine— Elev 1,500 ft- 

244 

78 

Monterey Pme— SSlev. 1,600 ft - 

- . 28^ 

77 

Eucalyptus — Elev 1,650 ft 

^ n.9 

94 


Assuming the weight of soil as 00 lbs per cubic 
foot, these differences in percentage are equivalent 
to the foUowuig m indies of rainfall Fme, dbva- 
tion 1,600 feet, 2.87 indies Pine, elevation 1,000 
feet, S.60 indies. Euodytttus, elevation 1,650 feet, 
2.33 inches. The ml nms moist much diseper than 
12 indies, so the total dtSsfanee in inches of isater 
ooUeeted is mneh above that shown. 

The area of ground eovsaed by treea, wdiSFi fb» 

cOatalaai: Soe, Bsp. Ar Fi*. y Qaim. U, M, 

1088. 
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$tmi u fully apfWutiniaAefl 25 per eeitt. of the ground 
area. The mouA epots are under all trees where the 
wind blows up or o^r the slopes, in some cases 
motsture has collected fast enough to form puddles 
and run down the slopes in nvulets. Away from 
the trees the ground is dry as it usually is in summer 

The trees average 16 feet m height for pines and 
20 for eucalyptus, the tranks from 6 to 10 inches 
thick Small trecsy brush and grass collect relatively 
little moisture 

The effect of this additional moisture collected 
from fogs m the dry season is readily noticed in the 
rapidity of growth As the trees become larger their 
collecting area increases 

Thos H Muaks 

ACTION CURRENTS PROM MUSCULAR CON- 
TRACTIONS DURING CONSCIOUS 
PROCESSES^ 

In the course of investigations on the influence of 
general muscular relaxation^ upon the occurrence of 
various types of conscious processes, wo amved at a 
fairly uniform result After a period duruig which 
relaxation bad been sufSiciontly advanced and gen> 
eralised, all the aubjecta (23) who had been ade- 
quately trained as judged by certain tests agreed, 
under controlled conditions, in giving independent 
reports that there had been for the tune a notable 
diminution or virtually total disappearance of con- 
scious processes. These included not alone so-called 
kineBthctie activities but also visual and auditory 
imagery, attention, reflection and emotion Extreme 
relaxation of the muscles of the eyes and of speech 
seemed of conspicuous importance 

When these subjects were requested to engage in 
refleotion or other conscious activity, but at the same 
time to seek to relax extremely, they reported that 
they did one or the other but could not do both 
Extreme relaxation was found to be incompatible with 
the simultaneous presence of conscious activities 
When the subjects relaxed extremely to a point where 
they later reported diminution or absence of mental 
activity, the muscles of the eyes and face assumed a 
flaccid appearance which gave obaTaetenstie photo- 
ffniphs. Association tune was greatly prolonged or 
no associations appeared The subjects, who were 
highly trapied in observing and cntically reporting 
their sensory experiences, agreed in disoenung an 
Gxpenenoe as of a muscular contraction occurring at 
the moment of conscious activity and appearing to 
Qoostitute a part of the conseious process. We are 

^ Rtelimlnaiy report. 

* Jacobson, Ek 1024 Jeer of Nem usd Mmtol 
wc, m. im. Am. Jotw. 0 / Piyohol, :KXXVI, T3 
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reminded of the assertion of Hu^Uings Jackson tiiat 
a motor element is mvolved in every oonseioua 
activity 

To test this condnsion from another direction, we 
have begun to employ the string galvanometer with 
vacuum tube amphfloation Ours is the first applica- 
tion of that instrument (unpublished in 1021), we 
believe, to the question whether action currents are 
given off by muscular contractions associated with 
inmgery, reflection, attention and other conscions proc- 
esses. Early tests in a preliminary way without 
amphflcation on imagmed flexion of the biceps 
brachial group have given positive results It is 
necessary, however, to control the methods very care- 
fully and to apply the tests to various parts of the 
musculature during various types of conscious proc- 
esses, before the foregoing conclusions can be ade- 
quately tested or confirmed This is now bmng done. 

Edmund Jaoodsom 
H unt Phtbiolooical Labobatobx, 

Unxvibrsitt or Chicago 


THE NATIONAL ACADEMY OF 
SCIENCES 

At the annual meeting of the National Academy of 
Sciences, held in Urbana, on October 18, 19 and 20, 
at the University of Illinois, the following papers 
were presented 

Further evidence m the oonatauotf of the Ught of 
nXare Jokl Bixsiiins At the Washburn Observatory, 
University of Wtseonsin, tests of the light of different 
classes of stars have been made by the writer and G M. 
Buffer Prom the samples studied it is inferred that 
white and yellow stars are fairly constant in their radi- 
ation, but that the red stars are likely to vary in light, 
parUcularly the very red and relatively cool bodies. The 
amount of the change is often ten or twenty per cent 
within two weeks or a month Nearly one third of the 
stars in general, and all of the largest stars like 
Betelgeuso, are variable in this fashion. It is probable 
that the surfaces of these stars are covored with spots 
like those on the sun, and that the bodies are in early 
stages of developnmnt 

An attempt to detect the Exnatexn diapJoeement at the 
limb of Jupiter Phiup Pox (introduced by Henry 
Crew) The displacement of star images at the limb of 
the sun observed at the time of total eclipses has been 
demonstrated by several observers with values closely ap- 
proximating the amount predicted by Einstein On April 
28, 1923, Jupiter occulted the star BD-14» 4069 Tlie 
oireumstances of this phenomeuioi were observed at the 
Dearborn Observatory A series of plates were exposed 
sueoeiBimjy os Jupiter approached and receded from tile 
star. This note presents the results of the observations 
and the plans for a similar oconltation which will ooeur on 
the aveuing of December 7j| 1027. 
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An aft£r4maff0 of the tfeUow epois J. MoSTkbn Cat* 
!mii;b Loewe, Haadlinger, Clerk MazweU aad Helmholtc 
hsve deseribed in detail the entoptie phenomena oon- 
Mted with fovea centrolia and the yellow spot* If one 
lodui at a blue Burface or preferably through a blue 
glass or a solnticw of chrome alumi a dark spot appears 
in the center of the field of vision ^Skilled observers 
may see a dark halo with a bnght ring surrounding the 
spot The observalion here put on record is that after 
the retina has been fatigued by the bine light, if the eyes 
are turned to a white surface, say the clouded sky^ a 
bright yellowish after unage of the yellow epot appears, 
comparable to the sun seen through the clouds The 
yellow spot has been protected from the blue light by its 
pigment and is relatively more sensitive to the white 
light* Another observation that may be put on record 
is that about twenty five years ago I obtained on after 
image that still exists* The after image followed ex- 
posure of the eyes for one minute to the clear sky through 
the cross-bar of a window. This positive after-image, 
which I can now see with closed eyes, may be due to 
permanent changes then caused m the retina, or it may 
be reinforced by attention Newton describes an after 
image of the sun that lasted three years 

Treabyoia and the eaueee of deficient hearing JT Mo- 
Kkbw CatteiiU Presbyopia is well known, but in so far 
as there is an analogous condition of the organ of hear- 
ing it has been so little considered that a new name 
must be invented for it Oliver Wendell Holmes noted 
tiiat in old age tones of high pitch, as the chirping of a 
cricket, can not be heard, and the upper limit of audible 
pitch is now measured by the Galton whistle and other 
methods In the Bell Telephone Laboratories I>r Harvey 
Fletcher, following work of Professor Seashore and 
others, has recently perfected an audiometer for measur- 
ing acuity of hearing for tones of different pitches, 
records from which are exhibited Attention is here 
called to the fact that deficiency of hearing is due not 
only to failure to respond to the energy of the stimulus 
as measured by the audiometer, but also to the fusion of 
successive stimuli and that this condition may be normal 
after middle life. Vision is a space sense, hearing n 
time sense The inertia of eye aad the fusion of visual 
sensations have been thoroughly investigated, but we have 
no corresponding informa^on in regard to the fusion of 
auditory sensations. Sounds separated by one five-hun 
dredth of a second can be diserimmatod, but with speech 
sounds given at longer intervals are fused. We can 
speak about as rapidly as we can hear^-*s<nae twenty 
changes a second — and this may have evolutionary sig- 
nificance. In order to be heard by one of deficient hear- 
ing, or by on audience, it is necessary to speak not more 
loudly, but more distinctly and more slowly The con- 
ditions are analogous to the loud speaker of the radio 
or to transmisaion on the telephone line, where increased 
loudness increases the distortion and blurring of the 
waves. As the muscular qrstem of the eye controlling the 
curvature of the lens becomes flaccid with age, so the 
neeiptoT in the ear may be expected to lose its elasticity 
with age It does not respond to the more rapid vibra^ 


tions and has greater Ineetia^ so that a longer period to 
required to set It in motion and the motion may subside 
more slowly There Is eoncequently fusion of sucoessive 
sounds, which are besides less dtotinctive beeatise the 
higher overtones are lacking A loss of acuity of hear- 
ing of 30 per cent is a small matter, for one can bear 
a conversation as well at stx feet as at three, but the 
fusion of successive stimuli makes close attention neces- 
sary and explains the diffleulty that older people experi- 
ence in listening to an address or theater performance 

The correlation between mteUtgenoe and speed in eon 
duetion of the nerve tmpiilie. Lbs BSdwaju> Tuavxs (intro 
duced by C £ Seashore). 

The eolleotion of Negro eonge by phonophotography 
Milton METnesexL (introdueed by 0 £. Seashore) 

Snvtronmcni and eonteat Mambon Brntlbt (intro- 
duced by S A. Forbes) 

The beginnings of oerebral cortex C JunsON Hbb 
micK. The lowest vertebrates have no fully differentiated 
cerebral cortex, that is, superficial gray matter la the 
forebtain. This appears first in reptiles In the Am 
phibia cortical territory can be recognised, but true cortex 
is not differentiated within it. An aaalysb of this 
territory reveals the physiological factore operating in a 
phylogenetic stage just antecedent to the appearance of 
true cortex The intrinsie functions of association, so 
characteristic of human cortex, here provide the physio- 
logical motivation for the actual differentiation of cortex 
as we see it in reptiles. Yet no cortex appears in 
Amphibia The reason is that a certain measure of 
anatomical localisation of function tot cortical terrltoiy 
IS prerequisite for the appearance of cortex in this torn 
toiy. The Amphibia have three local fields of *^pri 
mordial cortex,'* but only two of these have spe^e 
connections through projection fibers with distinctive sub 
cortical reflex centers. In reptiles the third fleld also has 
acquired its own system of such projection fibers Cortex 
never appears in a single uelated fleld, but at least three 
fields with distinctive subcortical eonneotioaa are lieees 
sary for its differentiation, which occurs simultansously 
in all of them. 

Btudiee on the thyroid* A. J. CAnusON. 

The efeat of fuired intraptOmonic preemre ugoA the 
hmee ierkj arterial blood pressure and etate of aoneeiane 
uest* AiNO B. Lucahabbt (Introdueed by A. Carlson). 
Jn the dog raised and maintained intnpulmonio pressure 
leads to a sharp drop in the genteal arterial blood 
sure aceompanied by a diminution of the knee jeiic or its 
eomplsls abolition The effects on the knee jerk center 
are due, for the moat part, to ehanges in the olrwila 
tUm through the brain and eord (anemia end m^hyxial 
depreoion). The dimlnvaon of the knee jerk may Ia 
part be due to reflex inhibition of the knee )aitk oeater 
as a tamdt of stimulatka oi tkm eensocy fihass fit ^ 
pulmonary vagus. A sknUar dprap in general srlurial 



ltt73 


Bctmim 


405 


pratDMi multe in man from n forood »nd maintainod 
InomM in intrapnlmonie prenusro. The drop in preame 
in mnn and dog under eondltlone of ralaed iutrapulmonic 
preaeare ia due to an interference with the filling of the 
left heart Depending on the extent of the drop m the 
general arterial blood preeaure, there enauea giddineaa or 
artenal uneonacKraBneaa The compeneatoiy after fiing in 
the blood preuure (on releaae of the intrapnlmomc prei 
cure) la reaponaible for the aymptoma of nausea, fullneaa 
of the head and generol dieeomfort. 

Studies of eonditioned reflexes K. KIiEitkak Doga 
with aalxyary fiatulae were placod in a stand for a period 
of time varying from 16 minatea to two hours, and were 
then given an Injection of morphine aubcutaneoualy 
Daily repetition of this procedure resulted in the develop 
ment of a conditioned saliva tton starting as soon aa the 
animals were put in the stand The curve of development 
of this eonditioned reflex ia S shaped, showing first a 
positive acceleration and then a negative one The ex 
tinction of the conditioned reflex when the daily in- 
jections are discontinued follows a concave curve, which 
in some dogs is a second degree parabola The abolished 
conditioned reflex may be reestablished by resuming the 
injections of morphine, and it reaches its height of de- 
velopment in teaa time than it takes to establish it for the 
first time The establn^ment, extinction and reestablish 
ment of the conditioned reflex resemble closely learning, 
forgetting and relearning nonsense lullabies Starvation 
acts deleterionsly on the course of the fully established 
reflex or prevents its proper dev^opment. This is not 
due to a decrease in water consumption observed in fast 
mg, aor to a doereose in else of the salivary glands. It 
IS probably due to a depression of the activity of the 
centers in the nervous system resulting from starvation 

The aetion of trypanolytio sera in vivo Wiuaak H 
TAUArxBBO (introduced by 8 A Forbes) Mice infected 
with Trypanosoma egyilnum exhibit a progressive infec 
tion with a eonstant increase of the parasites in the blood 
until death whieh occurs on the fifth or sixth day in our 
strain If, however, a suitable dose of trypanolytio serum 
(serum obtained from guinea pigs, rabbits or sheep after 
a natural trypanolytie crisis) be injected into an infected 
mouse, there ie a lyaie of the parasites (crisis) in about 
one hour, then a period of several days in which no 
parasitea can be found in the peripheral blood and even 
tuoUy a rdapse during which the parasites increase stead- 
ily until the death of the mouse. The length of life of 
ouch treated miee is prolonged over that of nnbreated 
controls about as long os the eri^s lasts. A peculiar 
^maly sometiines appears when a series of infected 
mice at tiie same stage of Infeetion are given different 
»®wunts of lytie serum Doses of lytic serum greater 
than the miniiaa] effective dose instei^ of all producing 
lyals of the parasites show reouirent aones of effective- 
scad non-effeettvenest. This sonal phenomenon k 
superflQfaOly siinlte to the animal experimsnte of Pf^ffer 
(XflMf) oiOm on tim protective (ae distinguished 
Ifea pemat oufwtivh expeiiments) aetion of anti- 


bacterial sera and to the lo-eaUed ZiTeiaser Weeheberg 
phenomenon in test tube experiments Such peculiantiee 
in the action of immune serum in the animal body, be- 
sides its theoretical interest, may have a distinct bearing 
on the use of immune sera in the treatment of diiease 
In T egamtm the occurrence of sonal phenomena is 
directly correlated with the number of trypanosomes 
present m the blood at the time the immune serum k 
administered In one strain (experiments of T Ia. 
Johnson) if there are from 1 to 6 parasites per micro- 
ecopk field when the lytic serum is given there is no 
sonal phenomenon, but all doses greater than tiie minimal 
effective doeo ore similarly effective If, however, there 
are from 9 to 33 parasitos per field doses greater than 
the minimal effective dose show alternate zones of effec- 
tiveness and non effectiveness Finally, if there are from 
45 to 50 per field no dose of immune serum so far used 
has been found effective The absolute number of try- 
panosomes per field necessary for tho occurrence of sonal 
phenomena is constant for each tingle-cell strsdn, but 
varies with different strains Although the present series 
of expenments has not offered an adequate explanation 
of sonal phenomena they throw considerable doubt on 
various explanations which have been offeted in bacterio- 
logical literature Thus, it is impoMiblo to assume that 
the phenomonon is dependent upon inactivation because we 
have obtained it repeatedly with aetive as well as Inacti- 
vated serum In the protective expenments with bacteria 
there is considerable evidence that even where a largo 
dose of serum does not protect the animal, the wxim 
actually kills the bacteria and the assumption k made 
that the animal dies as a result of the consequent liber- 
ation of endotoxins In our work, however, where a largo 
dose of serum is ineffective the trypanosomes are not 
killed Beoent investigators have postulated two sub- 
stances In immune serum— one protective and the other 
antagonistic to the host’s resistance and explained tho 
ineffectiveness of large doses as due to the ineroaood 
amount of antagonistic substance This is untenable bo> 
cause It would imply a point after which all larger doeea 
would be non effective and would not explain the reeur- 
ring sones found in oar work. Finally, variability la tho 
host’s reaction can not be the basis because the phe- 
nomenon Is directly dependent upon the number of try- 
panosomes present when the serum k injected. That the 
final explanation of tho results both in bacteriologkai 
as well as trypanosome work will have to ineludo the 
rtiation of the number of organlsna present yfbm the 
serum k given is indicated by the fact that tho aoaal 
phenomena ia the protective aetion of antipnoumoeooeua 
■erum is also dependent upon the amount of virus lojeeteft 
with the serum. (Unpublished woric of F A. Coventry.) 

Coeioeming oeriain ooohgioal methods of the lUkmie 
Natural Eistorg Surveg: B A. Foxaae. It Ie the objtel 
of thk paper to describe and illustrate by eoumpks amt 
of tim uses of statistical ecology in detennisi&g vslnttvo ^ 
fre^enoksof the several species of ozdinals la tbavaekm 
eesSqgkal tituatione of an area whidi they itihabi!^ thoo 
UiMtialnittg tho eeok^eal prelereneeaofiqpeeieoaBA ifaok 
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organisation in eonuminitieB on the basis of an identity, or 
at least nmilanty, of such proferenoea By a compatison 
cf these ecological proferencos, in species so closely allied 
in elassiflcation as to suggest their r^tively recant dif* 
ferentiation, some endenoe is found of the existence of 
ecological barriers separating such species, and of the 
possibility of the influence of ecological segregation in 
promoting their speeifle differentiation. The Blinoie dis 
tribution and ecological relations of three spcfies of Ashes 
are used as an example Ecological affiliations among the 
species of birds are shown by determining the lumbers 
per square mile of oach species foypid in each ecological 
situation of an area surveyed, andascamples are given of 
the use of data so obtained m studying the movements of 
birds in complete or partial migration The northern 
^cker, the common crow and the prame horned lark 
are used as examples of a partial seasonal redistribution 
of Species which are classed as permanent residents in 
UlinoiB Pinally, a more complex method is presented of 
distinguishing ecological communities, ascertaining their 
limits and evaluating the strengths of the affiliations of 
the several species of a community by determining for 
each pair of species a coefficient of association, based on 
the actual frequency of thoir joint occurrences in col* 
lections, the calculus of probabilities being used to dis* 
tittgujsh joint occurrences attributable to random dxstri* 
bution from those due to ascertainable ecological causes. 
*nirottgh a comparison, tabulation and grouping of such 
coefficients, community relations are readily recognised, 
details of ecological relationship across definite com 
munity boundaries are made evident, and the intricate 
web of the relations of all the inhabitants of a complex 
area to their physical environment and through this to 
each other are disclosed 

Infiuer^oe of a power dam m mod^fymg oond^Ueno 
affecting the migrattone of the $aImon Hknut B Wabu 
( introduced by A Forbes) The migration routes of 
the Pacific salmon are determined by extomol conditions 
which have been recognized in part at least.^ The streams 
which they frequent are peculiarly adapted for utihsatum 
as soaroes of water power The installation of high dams 
has modified natural conditions in ways affecting eon^ 
spieuously the movemonts of the fish First of all the 
dam offers a physical obstacle to the movements of ^e 
fish, this has not been satisfactorily overcome by instal- 
lations yet deviBod — other less evident changes are 
wrought in the environment The newly formed lake re- 
places a rapid, broken stream by a large body of stiQ 
water The current which has exerted a directive influ 
ence is eliminated The water is less highly oxygenated 
-Hdiough m many cases not seriouidy changed Tempera- 
ture conditions are most radically altered and apparently 
affect the movement of the salmon conspicuously. 

Morphologoial ehanges in the nutHei of the euheutievin 
in the AoanUtaeephdkt H J Van Oubavs In tracing 
the embryologieal dev^pment in Pomphorhynchus, 
Hamann, in ISfll, showed tl^t the subcutieular nuclei are 


first recognised as giant spherical or ovoid bodies. Lator 
in devdopmeiift these become pmg resaively mere amoeboid 
until finally each nodeus fragmenta into a large number 
of small rounded bodies scattered through the sabeutieula 
of the adult Beeently there have been frequent refer- 
ences to peculiarities in nuclei of adult aeantheeephalans 
with no attempt at correlation observations on the differ- 
ent forms. On the basis of the snbentieiilar nude! alone, 
the genera of Acanthocephala may be arranged in a phy- 
logenetic senes following the same progressive ehaages 
in nuclear ;form outlined m the ontogenetic senes by 
Hamann In all members of the family Neoechinorbyn- 
ehidae, the subcuticular nuclei of the adult are rounded 
giant nuclei, essentially like those of the larvae through* 
out the group In adults of the genera Pandesentis, 
Quadiigyrus and Leptorhynchoides there is progressive 
emphasis of the amoeboid tendency of these nuclei, cul- 
minating in Leptorhynchoides Many other genera, in 
eluding Acaathoeephalnii, Eehinorhynchus and Pompho 
rhynchus, enter the adult state with numerous small 
rounded nuclear masses scattered throughout the sub 
cuticula. 

The developmeni of rndwiduale from aggregated eeUe 
ta Corpmorpha G H Criuo (introdnoed by F. B. Ltlbe) 
In the course of work at the Beripps Institution, La 
Jolla, Cahfomio, during the past summer the methods 
used by H V Wilson were appbed to the large tubulanan 
hydroid, Corpmorphn paima. The naked st^ xegtoiis of 
these animals were ground with moist sand in a mortar, 
water was then added and the fluid atrained through 
bolting cloth, IfiO meshes to the inch. The somenhat 
milky fluid passing the doth was then allowed to settle 
in tubes During the first two to three hours fdlowsng 
dissociation aggregation of the edls and small cell masses 
into larger masses and sheets occurs rapidly, the sarfaccs 
adhering to each other when they come into eoULtaet, but 
the capacity for aggregation is gradually lost All ag 
gxegates ai^roaoh or attain anneal form and those 
2 mm or more in diameter osoaliy die, but smaller ag 
gregatoi or pieees cut from the larger may live and give 
rise to new individuals Of partial individaals in 4 to fi 
days or more slowly The environmental differential to 
which the aggregate is exposed on tiie bottom ef the eon- 
tainer is a factor in deterfflining the polarity of tihe new 
individual The upper, freely exposed surface or some 
part of it tends to develop into the apuud region and 
tile Togion in eontaet with the bottom, into a more 
proximal level or a basal end. Aggregates frequently 
turned over and moved idumt dnvtiop basal enda less 
frequently than those allowed to remain undisturbed. 
TImt ph^ological polailty oeiginates in a quantitative 
gradation in {diysiological activity or eoBditSon of proto- 
plasm u shown by many bum of evidanee for both ani 
mail and plants In the ptesant caie the enviroununttal 
diffemtlfld between the iroefy exposed regkm of the 
mass and that in eontaet wiki tiie bottom appaceatif 
serves to estabUah this gradatien and so to detsemlnt 
the order of pasts along the mds. ' 

(To be oofvtkmed) 
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WHAT CAN THE MODERN CHEMIST 
LEARN FROM THE OLD ALCHEMY?^ 

It was with very sincere pleasure that 1 accepted 
appointment to the non-resident lectureship m 
chemistry at Cornell for the coming term 1 keenly 
appreciate the honor of the invitation, not only be- 
cause It gives me opportunity of bemg a teacher m 
this famed university, but also, and even more, because 
of what I can here learn, for it is with us men of sci- 
ence from Europe as it was in the early days with the 
philosophers of old Greece, a Plato, or a Pythagoras 
they journeyed as wise men to Egypt and retumed 
as students of the wisdom of the Egyptian priests 

Indeed, to learn and to work in such an ideal labora- 
tory as the Baker Laboratory of Chemistry is for 
every chemist, whether old or young, an actual joy 
This monumental Temple of Science not only has the 
best equipment, but a master of the art, the head of 
the department of chemistry, has furnished it with 
light and air A German once has said of the Chem- 
ical Laboratory in Munich diesem Hause stmkt 
es sehr, Dies kommt von Adolf Baeyer her** The 
Baker Laboratory of Chemistry is exceptional m this 
regard, it is the most odorless laboratory of the woiid, 
it has no smell 

The subject which I have chosen for this intiw- 
duotory lecture is, ''What can the modem ehexaist 
learn from the old alchemy T” 

By some this question may be received with aston- 
ishment, while others may raise energetic protest. 
Whatt We modem chemists, the witnesses and work- 
ers of this *‘Age of Chemistry,” can leam something 
from the old alchemy, fall as it was of errors and 
fantasies! The daily press is ccmstantly announcing 
the startimg results of smentiflo research ^The riddles 
of the world are solved!” *'Tbe proton has been 
isolated!” . . ^^Atoms have been deomnposedi” . . 
^The chemical dements have been changed one mto 
another!” . ^'The philosopher’s stone has flnaUy 
been found!” . . . ’Tba transmutabm of ebeap eto- 
mento into gold has been acoompluAed and patented/’ 
etc., ete. It almost seems as if we cbemisis were un 
the direct road to beceme God4ike and all-powerfal, 
bnt if we actoally were so all-powerfel, what would 
tiMe be ld!b for ns to leem, and how coeld we eon* 
txoi the enmnous forces lAitSa we had devriapadl 

ilntredustimy pshBc leriuraby FrcfeesorFaia W 4 dden, 
of Ike tfaMr^ of Bostodk, nca-reriiint leefeaMr fa 
cksmtstry at OonwU Uadveielty. 
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In the day» of the old alehemy there floiiruthed in 
Italy a poet, Augurelli, who presented in 1618, in 
hesameter, to Pope Leo X, a work upon the **Ckry$<h 
poeta/* or the txne art of making gold As a reward 
the pope presented to this possessor of the Philoso- 
pher's Stone an empty purse, since to a man who pos- 
eesses the secret, nothing is lacking accept a purse in 
which to place and keep the artificially prepared 
metal The Past and the Present! 

Let the past furnish us a warmng against too much 
phantasy m modern chemistry 

Let us examme with the magnifying glass of time 
tibe development of chemistry through separate char- 
acteristic periods of the past, in an attempt to see 
more clearly the relationship between the science of 
to-day and that of the ^^good old tunes" which have 
largely been forgotten In this glance backward, we 
will consider first the old chemists as men and as the 
so-called ^'Fathers of Chemistry " Second, the meth- 
ods of work of the old chemists, expenment or sophis- 
try. Third, the problems and the goal of the old 
chemistry, and fourth, the purification of matter then 
and to-^y— the pnnty of matter as a fundamental 
problem of the chemistry of the future 

L Th0 Old ChemtstB as Men, and a$ the eo-eaUed 
^Tathere of CAemiatry" 

Seven cities once claimed to be the birthplace of 
the renowned Homer But while place and time of 
tins gifted poet’s birth are veiled in obscurity, bis 
name and writings endure And so la it with the 
origin and the name of chemistry. Think of the 
many terms which were applied to the aoienoe — 
Egyptian, Holy, Heimehe Art, Poiesis, Seientia Al- 
chuniae, etc And yet the name Chyma means noth- 
ing further than cast metal, and Chymie, the art of 
casting metals * 

Where was the birthplace of this Cbymiet Who 
were its fonndersT Some ascribe its ongin to Egypt, 
others to India and Chma, others, more recently, to 
Babylon and Assyria A fourth group of histonani 
find the beginnings of the scicnoe in dassic HeUas, 
while still others give to the Arabians the credit for 
the practieat development of chemistry. And thus we 
see the mythical Hermes Tnsmegistos hailed as the 
seer of magio and diemistry, Empedocles as the fkther 
of the theory of the elements, Demoentus as the origi- 
nator of the atomic theory, Oeber as the father of 
alchemy Paracelsus is honored as the father of latro- 
cbemistiy and Masson has reoentiy bestowed upon 
Robert Boyle the comprdiensive title, "The Father of 
Chemistry Some of you are also acquainted with 

BlHds, ^^Antike Tacbaik,” 2nd ed, 1220, page 124. 

• Masson, *<Tbree Oentnnes of Cbendptry/’ London, 
1925, page 574 


the jndgment of Warts^"La efaunie eat one smeiies 
fcanuaise, «Ue fut consfeltiide par Lavoisier,” and 
toward the end of the nineteenth eentaiy Qnmaax* 
stated, "Toute la science modeme n’est que le devd* 
oppement de I’oeuvie de lisvoiaier ” 

We will not seek to decide whioh of these pioneers 
is entitled to the greater credit or whether the strikuig 
advances in the beginning of our actenoe ai-o due jointly 
to Boyle with Beoher and Qlauber, or to Lavoisier 
with Stahl, or to Priestley, or Scheele, or to Caven- 
dish Nor can the development of "tonte la ebunu 
modeme” be asonbed to a Dalton or an Avogadro, a 
Davy, a Beraelms or a Faraday. No single man is 
entitled to be called the "father of ch^mstry ” And 
to those who seek to give tins title to any single man 
the terse instruction in the Civil Code of Napoleon 
might be quoted, "La recherche de la patemito est 
luterdito P’ Let us not be so narrow-mmded as to at- 
tempt to proclaim any one single man as the “father 
of chemistry,” but rather let us regard the develop- 
ment of the science as the product of the oombmed 
intellects of the men of all tunes and of a universal 
search for the troth 

Let us go back to tim time of a Paracelsus and the 
beginning of latro-chemistry Chemistry which up 
to that time had been prunanly directed along metal- 
lurgical lines underwent decided ohai^ in character 
Man himself, and his diseases, became the chief sub- 
jeet of chemistry. The physician becomes chemist, 
and accordingly a benefketor of mankmd. The knowl- 
edge of the latro-chemist is sought in all countries 
and at all of the higher institutions of learning, such 
as Padua, Bologna, Pans and Montpellier, or Lqyden, 
Basle, Prague, Wittenberg and Leipdg. Many inci- 
dents in the history of chemistry witness the noUest 
sort of competition, the highest degree of mtemsr 
tionalum and political tolerance, as well as reoogmtiion 
of individual ment Take the case of the famous 
Frendi chemist, the demonstrator of chemistry at the 
Jardtn dee Plantes m Pans, Nicholas Lefebvie, who in 
1664 was called to London to take charge of the lab- 
oratory of St. James; or that of Wilhelm Hombecg 
<died 1716), soocessively German lawyer in Magde- 
burg; medical itudmit in Padna and student of dbem* 
istry under Boyle in London, thkn doctor of medicme 
at Wittenberg, personal physician to the Duke of Or- 
leans m Pans, ^ally becoming a noted dienuat and a 
member of the Pams Academy, or Bedier, who was 
sacoessively pEtofessor of medicine at Mayance <1AH>; 
then dire^ of the kboratoxy in Munich; memiMHr 
the Chamber of Commerqs in Vienna, in practice 
Haariem and at last in 1680 in JUbof^esad whoe ha as- 
aminad the Scotfehh lead ntiileg and amattiiv 

eWurts, Biitolre dw dncMass diimiqcsa, mL ^ ^ 
c^lrtaiaas, Lavetstor, FaiH IfOC, page m ' 
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Slid t& 1881^1683 vititod Cornwall and stndiad the 
flunee and emelttag worica . . « ^*here he aoggeeted 
aevenl unpravementB and ameliorations.’* (Thom- 
son^ Et9*(ny of Chemutry, VoL 1, p. 247, 1630 ) 

In the olden times a oortam pnvilaged freedom 
prevailed in the practiee of the ehemioal and medico- 
dwmioal callinga Knowledge opened the doors to 
all classes of Eoiopean enlture of that tune This 
knowledge flowed througdi the whole world like a 
liquid. It created a spintaal unity among scholars 
and paved the way for mutual understanduig among 
the nations and a joint cultural development. Conac* 
quently the practical chemist and medied idiemist of 
whatever nation became an mtomational earner of 
culture and on apostle of peace. 

What about to-dayt Must it be so altogether dif- 
ferentT If 1 may be permitted to express my opinion 
with refeErenee to the creation of the Non*Rmident 
Lectureship here at Cornell, it is this. The value of 
such an arrangement lies not alone m the scientific 
and pedagogic activity of the temporary mcumbenta 
m their special fields, but further than that, it serves 
to renew these old and highly ethical forms of recipro- 
cal eontaets between scientistB m order to create a 
mutual spiritual atmosphere, and to pave the way for 
a peaceful cultural development of mankind. From 
this point of view the atep taken by Cornell Univer- 
sity may be regarded as burtoncally sigmflcant By 
this action the great traditions of scienee become alive 
agam, and we are all moved by the spmt which led 
Humphry Davy to state pubbdy one hundred years 
ago, like that nature to which it belongs, is 

neither limited by tune nor space, it belongs to the 
world and is of no country and no age ” 

I 

n Th0 Workmff PnHapleB of (A* Old Chemuts 
Bxporiment or Sop%%ttryt 

Thou, yottthfal Mekw after knowledge, inreitlgate 
and ezperunent and never deiiat therefrom, for thou 
willet harveet ftnita a tboueand fold. (Oeber) 

Tbew were the worde of the famous Arabic ency* 
dopediat of the old ehemietry, the mythieal Oeber, 
some seven htutdzed yeete ago. '‘Lahore, Ora eb— 
mveues” ... did the "edepts” in the monaetic odle 
call otat in the middle ogee. From among the ranks 
of the iatooHdianiate, we are eantmned at the begin> 
Blag of the aerente^ oentnry (CroUiue, BonUaa 
Ohymtoa, M29), "Alchemy la not attained without 
work* (^ai ia, experiment). 

It ie a‘feet that thle unintermpted woric, this inde- 
fitSgahle fe ee aie h fate hfoadaned and deepened ehem- 
^haowiyte. *!)«riet not fherafcoBB, fw then willet 

hantiit a thoneead^d,* eo epdu the experi* 
tnead AM w» fleiirti«dc wilh awe 


upon conaideralson of tins old eKperimeatal urt, which 
after eentunes of endeavor finally succeeded in pxw> 
paring hydroohlono amd from salt and riay, mtno 
acid from saltpeter and day, sulphurie amd from cal* 
cmed vitnol or alum, and were able with these acids 
to obtain the key to analysia and ayntitesisf ^link 
how long these expenmental methods took, aa earn* 
pared with the methods of preparation employed in 
our modem procedure. Only expenment brought the 
thousand-fold fruits Very often the latter were not 
even anticipated by the investigator. They came ac- 
ddentally We can, therefore, understand the lesson 
which Liebig, fkmous both as a discoverer and experi* 
mental artist, gave a hundred years ago. '*If one 
works, one is pretty certain to make diacovenes, it 
makes no difference where one begms.” 

Any smmitifie work may lead to a discovery. A 
pregnant thought More remarkable, however, are 
oftentimes tiie eonditions, m particular the mental eon* 
ditions, under which such a task proceeds. Let us 
take, for instance, such a divinely gifted discoverer aa 
Sir Humphry Davy (1779-1829) After he had at- 
tained world fame, in 1807, by his discovery of alkali 
electrolysis, it was necesseiy for him to appear m 
society more often than he wished. Despite this, be 
always went to his laboratory after he had returned 
to his home, where he continued to work until three or 
four o’clock m the morning. His biography states 
. ’^His greatest lack was that of time. He waa 
forced to hurry . ho would put on dean dotiies 
without removing the soiled ones . at times be 
would have on as many as five shirts and several pavrs 
of socks over one another. He would often arouse 
astonishment among his friends with the speed at 
which his corpulence increased and deereaaed” (Pane). 
One has often said jokingly that Davy’s greatest die* 
covery was Faraday Faraday, a man who waa sddom 
congenial, wrote of his works (1845), “1 am so en- 
grossed m discoveries that I have barely time enough 
to eat.” 

There is another, in whom literature and scienee m 
unique oombmatum led to great resulta. Goethe, the 
famous poet, creator of Faust, was also a great ludttiral 
setentist After he had discovered the middle jaw 
bone in man, Os intormaanllaro^ in 1784, he wrote ito 
a letter^ ”It has become a delightful avocation for me; 
I have made an important and pretty anatomical £s- 
oovery, and I am ao happy that my internal organa 
dance.” 

Here Goethe has soeoinetly revealed ike psychologic 
icMl fMrtnoiples of work and diaeovery It is the joy 
in ^ progress m tiie wmrk which raises one to a hif^ 
emotiwiia pitdk, a rare feefing ef happhiess; hk tpir* 
itual iasltaticm sthnulatei hb {diymeal power, siid 
askwa mtt ifivostigaiotu^socivmw to all tha 
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uvoal neoerntm of the body This joyful feeling haa 
been expenenoed by everyone after he haa recogniaed 
cr made oertsm of a new seientifie truth as the molt 
«f experiment It le not the momentary practical 
value tliat calls forth the ieeliug of happmessi but the 
knowledge that the great Creator and Ruler of the 
world has revealed to us something which has hereto- 
foare been hidden 

One often hears the question Has this or that 
aoientifie observation or discovery any value or uset 
The history of the development of science and culture 
has invariably shown that value or use are only rela- 
tive tenns, and are m only partial dependence upon 
time, place and culture. The answer which the great 
Benjamin Franklm once gave still holds good to-day 
One asked conoeming the value of discovery His 
answer, as you know, was ^^What is Ibe use oi a 
ehildf It may become a man!’’ 

Thus far I have depicted experiment as the basis 
for chemical knowledge and advances in chemistry It 
is indeed an enlighteniiig fact, perhaps decidedly so at 
present, to note how in the olden times words of cau- 
tion were oontmnally expressed condemning the meta- 
physical and philosophical method in chemistry 

Even Oeber about the year 1200 deemed it necessary 
to advise warmngly ''The beginner m science should 
not despair If he is looking for knowledge he will 
find it, however not by the study of books but by in- 
vestigation of nature” (Geber, Summa perfecUontB, 
Chap ]00)« Not the study of the works of the Greek 
and Alexandrian philosophers and pseudo-alchemists, 
but a direct experimental study of nature itself. 

Does it not strike m as somewhat peculiar when in 
the year 1600 CroUms {BasUioa Chymtea) ugam dif- 
ferentiates between two types of chemistry and again 
speaks with words of warning 

“Alchemy is of two kmds, namely, the natural, 
greatly honored by the children of the art, and, on the 
other hand, the sophistica or false, greatly despieed 
by these • . Consequently, m this subject no one 
stould bebeve more than that which experience 
tea ch es ” 

Hundreds of years sank away u the aea of eternity. 
Then did the great Benelins say at the beginning of 
the nineteenth oentniy, "chenustzy is 89 per oent nian> 
nal labor and praetioe (that la, an art attained by 
work) and only 1 per cent theny." Despite this state- 
menti Jostna Liebig, then a stndent, was obliged to 
listen to a ehemusal natural philosophy rather tiiaa 
ohsnustry Abont 1840, Loebig entusiaed tins meta- 
physieal era in natand seienoea and ebemistry by the 
rtatement: *‘Tbe aetinty and inflaanoe of the natnral 
philmophen up fo this tnao waa the aconxge, tbs blaek 
dentil of tho oentBry," and aspeeiaUy was tl^ tme m 
ebem ia tr y. Dose not meb a statanant aa lliat of tho 


natnnl philoaopher, Cams, to tiie oflSeet that, ‘Hl» 
diamond is a pebUe whieh has some to eQnsaonnnsse," 
sound somewhat strange to onr earet It wna tha 
opuuon of K. W. G Kastnor (1806) ‘‘that mm m 
combination with hydrogen goes over to earbon,” or 
conversely that "carbon appears as mm upon loss of 
all hydrogen.” 

To-day we ahonld regard theae ebenucal definituma 
as abanrd That tiiese were even aeeeptabie one hun- 
dred yean age gives us food for fhongbt, particularly 
if we examine with a cntieal eye some of our own 
modem views. For scientific fads and enon are seen 
to reenr penodically in the development of the scunee 

The v«y faet that leading mvestigaton and nat- 
nralists had found it necessary to issne wanungs from 
tune to time demonstrates the reenrrent aaeendemy of 
the metaphysical Imc of thon,dit We can, therefore, 
onderstand why, toward the end of the mneteentii een- 
tnry, Hdmholta recommended to those punming the 
natnral smeneea "tiie strict disciplme of the indnctive 
method, a faithfdl adherence to the facts which made 
Gw natnral smeneea great”, why he praised those who 
were attemptmg to “remove firom the natnral seusieeB 
all metaphyucal frands and arbitrary hypothcett,” 
and lliose wbo were attempGng to "make the natural 
science a more definite and exact expression of the 
laws governing Gw facts ” 

ni. .dtsM and Taik$ of the Old Ohemttry 

In medieval tunes one spoke of ehemutiy as a 
“divine” or wonderful art Divine— *'beeaiue Gw 
woiks of God are of two lands The work or eotme 
of nature eompnaee Pbilosophia , The works and ways 
of Chnst, Theology. Li Gw praetioe of both of these 
should all mortala spmid Gwir earthly existenee.” 
(0. CroUins, Saotbeo Chymtea, 1029, p. 71) Para- 
eehms taught that "Alchmny is Gw eompletum of 
all nature— and that Gw stomadi is Gw tme akham- 
ist,” and, Gwt "medieiiw rested on four pillars, 
PhGoaophia, Alchyniia, Astrononua and Phyawa.” 
Without theae one eould not begin Gw work of 
"preparatum, separatum and tme onaiyeV’ or 
•oInGon of natnral things*’ (he, p Ofi). Gu sees 
therefore that a great phihMophiieal Art, a wide and 
diversified haovledge indoduig oil of aataie, and a 
thorough praetieal abdtty iriiuh mast bo aoqoiNd by 
constant praotwe, om zagaued. 

Bow and for vriiat purpose ahall thw divine art 
be naedt Crolbne (lx, p. 847) givee Gw felhiwittg 
answer, ^With baertfGt mveeaGon of God and G i wk- 
fttl sod tUs art 10 to bo nasd for Gw gioiy ttd 
ptaisB of thasr Creator, Cbr Gw banedt ef ttffac asedy 
fsDowBMi, end for Gw of thw act, JUnsn.** 

We ana kam aneb fiteia lUe tbiee esatiiaiy old 
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dHm<4irintion of dicniktry The porposes end ae- 
iivkies of ehettturtxy wm not m ihoee deys limited to 
mere teohmeal Icnowledge Chemietry was altogether 
a study and knowledge of nature, its applieation was 
serviee to mankind, in the name and to the glory of 
God, as the Creator and gmde of nature and of the 
world The old ohemists wore irolmed with the idea 
of a kind of divine Mmoe or tdyUtc research, and a 
feeling of security with God 

I made the remark just now that an idealistic 
searching imbued the old chemists Many funda- 
mental writings were credited to the old monk, Basilius 
ValentmoB la it not remarkable and charaetenstie 
of the sixteenth century and the people hving at that 
time, that this monk never lived, and consequently 
did not himself write these volumes, but that the 
actual learned author has bidden his identity under 
this pseudonym t 

Does it not make us modem chemists and narrow 
specialists somewhat retrospective when these, so 
often misunderstood and ridiculed chemists, so-called 
alchemists and latro-chemists, are depicted as veritable 
romanticists, idealists and moralists Should we not 
glean some teachings for our own spmtual guidance 
from these far past timesY Has it not untortunately 
become a fact that in our research we have practically 
lost all connection with nature « that our chemistry is 
no longer a '^natural science’’ , that it no longer repre- 
sents a knowledge of nature as a whole, but that it 
threatens to resolve itself into a host of individual 
sciencest 

Even to-day, looking back but a few years, we can 
hardly conceive how Joseph Black (172S-1799) could 
be at the same tune a physician, physicist and a 
great chemist, or how the romanticist of science, 
Joseph Priestley (1733-1804) could be a theologian, 
Imgmst, physicist and a chemical discoverer par sv- 
eeUenee, or how Jacob Bersehus (1770-1848), phy- 
sician, eould at the same time be a pioneer in min- 
eralogy and a world leader in chemistry, how he 
could master the applied, analytical, physiological, 
morgamo, <H^anio and theoretical branches of chem- 
istry in elaasieal style, and how he eould unify chem- 
ically dead and living nature in its connections and 
behavior « • * Is it not true that we have become 
riidi, yes very neh, in details, but poorer m ^'natural 
seienoe”f Have we not cause for senous ooneem 
over the future development of a cbemistiy, so pro- 
ductive in individual facts, but so unsatisfactory from 
the point of view of the great ideee in a world of 
dead and living matterf 

Ama pf the Old ChemtstB 
iit imitatriee et nvale da la nature^ son 
ohjet etf pvesque attid dtendu qne eelui de la nature 


mime; eette partie de la physique est entre les autres 
ee qne la PoSsie est entire les autxes genres de littdra- 
ture ” Diderot (Chemistry is the mutator and nval 
of nature Its field is almost as wide as that ef nature 
itself, its relation to phyries is as that of poetry to 
the other forms of hteratnre ) 

This proud and frequently quoted passage origi- 
nated amongst the French encydopedists at the tune 
when the meohanistic view of life m De la Mettrie’s 
"L’homme machine” and m Holbadis’ ^^Systtsne de la 
Nature” (1770) found its expression 

However, this goal was recognised as that of chem- 
istry many centuries before I Let me quote from sev- 
eral places in an old book * 

In order to imitate natural processes “Time, mass 
and weight « are necessary ” The alchemists say 
that they “reverse the orderly prooesses of nature with 
their highly developed art, and that they can revert 
ail matter to the maUrta prtma/' They, the gold- 
makers, boasted still further that they, by their art, 
excel nature, for not only can they restore to life 
things which have died, but they oan also give life and 
soul to the inanimate, something which nature had not 
done either because she was not able or did not 
wish to do so ” (p 38 ) Again they claim that “hu- 
man beings and other livmg animals can be created 
in the laboratory with fiesh, bone and senses, and can 
be given a soul,” and that they “can generate trees 
and plants without tbeir natural seeds” (p 44), that 
“burned or carbonised wood as well as metallic ariies, 
which have gone through the smelting fire, ean bo 
made to grow, fohate and bear fruit ” (p 43 ) This 
“divine and supernatural art can create power and 
nehos at will. It restores health to the sickly.” Con- 
cerning those who have reached the senile “it 
transforms the old man into a youth, stronger and 
more handsome than be ongmally was” Finally, 
those who have almost passed mto the beyond can, 
by its power, agam regain the strength to live The 
preparation m question is called by the alchemists 
sometimes “quintessence,” agam “Philosopher’s stone,” 
or “potable gold.” 

Biringucoio thus portrayed the supreme aim of 
chemistry or alchemy. At what tune was the omnip- 
otence of chemistry so heraidedf When did this 
earlier “Age of Chemistry” emstf In the year 15401 
Even then the fundamental premises of chemical work 
were *•— tune, mass and weight, as well as reveraihihty 

« BiringueMo, FiroUehnia, Vanaoeeio Biringueelo 
<1480^1588) was a famous builder and metal worker 
of his time in Borne and I^orenee. His book 
tmdmia” is a ekssioal text^book of industrial diemistry. 
It appeared in Tsalee in IMO and rocenfly has bean 
tiaaslated by Dr. 0. Johaansen, 19Bfi, Braunaehweig, 
Vkweg and Son. 
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of diemieal reaetioiifl. How nmilar axe the ideala of 
the past and our present] The ffBneraho aequtvoea 
ox spontaneous generatum, the palingenesis or the 
regeneration of the dead matter^ the question of 
Homnneulus and the rejuvenation of mankind, etc, 
axe these not problems of our own tunsst 

Truly does not Bmnguooio speak eoneeming these 
problems of the alohemists when he says, ^'if the 
ekums were really justified, they should not have given 
their art the name, alchemy, which it now bears, for 
they could have said that they have €k)d, the creator 
of all things, locked m a fladc/* 

Hay I now be permitted to make an excursion into 
the field of modem medicinal remediest You all 
know the meaning of sunlight therapy You also 
know the part played in medicine by mineral salts 
as foods, and as blood and nerve tomes. You have 
surely heard of the recent curative methods involving 
the use of acids (acid therapy) some inozgamc, others 
ozgame Diseases of the respiratory system, ete., are 
cured by them. But even dermatology, neurology, 
oph^lmology, etc, employ substances of this sort 
All of these ore important problems of modem 
medicinal science But why do I mention these 
things heref Simply to edbow tiiat for such cases the 
old chemists, alchemists and latro^ehemists could well 
be our teachers, were we to study the past of chem- 
istry more thoroughly Consider the tunes three oen- 
tones ago It is a proud maxim which held sway at 
that tune 

^^In sale et sole existunt onmia.’’ 

(Life depends on salts and aunshme.) 

Oswald Crolhus,^ in Wittenberg, zeec^ued as the 
most influential disciple of Paracelsus, writes in his 
book "Bonltoa Chymtea** (Frankfurt, 1629) . 

*^Not without cause do the ancients say ti^t every- 
thing IS oontamed m the sun and in salts^ (l.c., p 
184) From this quotation it naturally fallows that 
special powers were ascribed to those acids obtained 
from sodium eblonde or other salts by distillation with 
clay Among these were spintus sails (hydrochloric 
acid), spintus sahs nitn (red mtne acid eontaming 
oxides of nitrogen) On basis of the expenenoe 
of Paracelsus, Crollms {Ic , p. 145) recommends the 
spintus soils for about twenty diseases both internal 
and external Rudolf Olauber, known as an industrial 
chemist, greatly extended (1660) the list, requiring 

7 Oswald OroUius (died 1609) was an outstandiag 
physieiaa (iatro-chemist) who knew what fulminating 
gold was. He introduced the preparation and the 
terminology ' * horasilTer ' ' (Inna eomea) for silver 
ehlonde, and first prepared tartaros ritridlatas, potas- 
sium sulphate, from potassium carbonate and snlphurls 

Mid. 


some five large pages to enumerate all the disaasei 
for whieb bydroehioric aeid in various doses aeted 
a curative. That was three eenttmes ago. To^di^ 
we state it in another manner and soy that the hy^ 
drogen ions are vital. ^‘AU living nature is regulated 
by the hydrogen ion ooneentration Health and adc- 
ness, life and death, are rtded by it/* says Arrbeniiu 
(^‘Chemistry and Modem Life,’’ Leipug (1922, p 
280)). 

The Tranemutaiion of Metals 

Even though Ckber, in the 12tfa and 13th centumes, 
desenbes and praises the refinement of metals (laber 
de mvestigatione perfeetioms), ho differentiates be- 
tween tmperfecUon and perfeeiton The way to go 
from the first to the second is the ^^praeparatio ” He 
says ^Preparation mvolves the removal of the super- 
fluous, and the addition of whatever is lacking to 
bring perfection to an imperfect body” (l.c , Chapt. 2). 

. ”ThiB can only be aoeomplished by application 
of specially adapted methods and the use of punfying 
agents ” . "Expenenoe has guided us to various 

workmg processes, such as oalemation, sublunatton, 
deseension, solution, distillation, coagulation and fixa- 
tion ” {le, Chapt. m.) The substances which have 
been found to be useful in this preparative woric in* 
elude "all sorts of salts, alums, vitnols, as well as 
glass, borax and related substanees, very sharp vine- 
gar and fire” (Zc., Chapt. lY). These axe the ex- 
2 >enmental principles of alchemy Are these not also 
the prmoiples which have eontnbuted to the origin 
and development of our present-day chemical knowl- 
edgef Are not the old workmg methods of seven 
hundred years ago still employed to-dayf And is 
not the purpose of these operations, these preparative 
methods, namely, that of the purification of matexials, 
sdentifleally eorreett Are not both Analysis and 
Syntheria represented in this ancient methodologyt 
Axe we then not heirs, imitators and devdopers of 
these past ageet 

We have too often ridiculed and misnnderstood the 
alebemists. Justus von Liebig, « was right when he 
said, "Alehemy has never been anything die than 
chemistry. It has been done a great injustice by 
fusing it so eonstantly with the gold-making arts of 
the 16th and 17th eentaxiee. Alchemy was a m^enee, 
and it included also all brandies of the leefanieal- 
ehsmieal industry.” 

Beddes the dd tides for the refinement of mslela 
by purifleation, whudi I have just given, the im|witaat 
diapter on the iremeformahon of metdU is Still intset 
in the old ebemistry. Let me pdnt out i n dden ta Hy 
that &B theoretical or metaphydoal bade for 'ihs 

c Ohsmtsche Briefs, fiefi letter. 
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^^poM&bihty" ^ nioh a tratmutatiati u fonuded m 
AzutfeotVa pluloaopi^y, namely^ in the onginal sub- 
idwee^ prtma mateno. We are, however, prunanly 
mtemted m another nde of this subject ^^tranimuta- 
tion»” Were there an; facts which would have led 
then in olden tunes to eonelude that in chemical opera- 
turns with the metals lead, copper, mercury, silver and 
gold, such a transformation had taken placef Or, to 
put it differently, was it not necessary to assume 
from certain very definite facts that a complete trans- 
foTzoation of moat metals into gold had t^en place, 
when one oonsidors the status of the chemical methods 
for separation and preparation of that tunet 

Again, did the experienced metallurgists and prac- 
tical ohemists of that day really believe in transmuta- 
tion f The latter question is truly important, the 
more so, smoe it has nsnally been disregarded alto- 
gether in passing judgment on the idea of transmuta- 
tion 

Let me answer immediately and in the negative 
The real anthonties on metalluxgieal chemistry gave 
no credence to the possibility of artiflcial preparation 
of gold. Two practical obenusts may 'be quoted as 
witnesses One is Biringueoio. In his classical work 
^^Piiotechnia,’’ written at the beginning of the 16th 
century, he not only disavows all possibility of arti- 
ficial preparation of gold, but he adds, would have 
to regard people as very clover, a sort of terrestrial 
angel^ were 1 to believe that they could accomplish 
this/' Even though the other witness, the outstand- 
ing practitioner, Rudolf Olanber, defended the trans- 
mutation idesy Im nevertheless wntes will not seek 
to prove, nor could I do so, that he (Paracelsus) made 
gold and silver in large quantities . 1 wish only 
to indicate that it might be possible to do so How 
to do so on a large scale 1 do not know at present, 
nor am I parhoularly interested to know" {Opera 
Chymuia, 1, p. 369, 1668). From this mdireot state- 
ment we can plainly see that to him transmutation 
was regarded as hypotketusally possible, but that 
praetieally he had never actually accomphdied it and 
did not regard it as important For he says in evx* 
dent disdain of hxs theoretical proofs, '^nor am 1 par. 
tioularly interested to know." 

But to return to the other question Were there 
any reasons whidi, to a slight degree at leasts made it 
necessary to assume that a transfonnaticm to gold had 
taken placet This question can be answered m the 
affirmative. We may regard among such facts the 
flndmg of mailer or larger traeea of gold dozing the 
course of the ordinary metallurgical processes, a fact 
which was emphastaed again and agam Even the 
gimit akheeuistieal adentist, Albertus Magnus (1193* 
^1^) Ua&m that gold is found in all minerals 
hundrad yearn later 


already quoted, writes ^^there axe few metels whieb 
do not contain a trace of gold, some more, some leas.” 
Glauber even suggests the reagents themeelvM as a 
source of gold in chemical processes. He obtamed 
gold as a residue after he had dissolved fine silver m 
aqua foriis, precipitated it with salt water, washed, 
mdted and reduced it to silver, remelted it and then 
dissolved it again m aqua foriis. Then he inquires, 
^^Where did this gold come fromf From the silver, 
the aqua fortis, or the salt water, the three substances 
which were used m tiie reaction t” It was his belief 
**that the spintus nitn had earned over some gold 
which was present m the iron or copper vitnol used 
m the distillation.” (Glauber, Opera Chymtea^ I, 
p 112, 1658 ) Is not the negative attitude with ref- 
erence to the sudden appearance of gold in pure silver 
a remaidkable thing about this azgumentt What could 
be more logical ^an for Glauber to assume that a 
transmutation had taken place, that is, that gold had 
come mto existence t Glauber regards this question 
or the "possibility” sa so improbable that he does not 
even mention it, but proceeds in a critical experimental 
way to examine the reagents used in solution and pre- 
cipitation to aseertam whether they contained gold. 
T]^ crude nitnc acid, prepared by the distillation of 
saltpeter and vitnol, he regarded as the probable 
source of the traces of gold found later m the silver, 
the particles of gold being earned over from the vit- 
nol daring the process of distillation 

Two things can be learned from that which has just 
been presented, first, that the oeenrrenee of small 
traces of gold m mmerals was recognised many hun- 
dreds of years ago, secondly, that the elimination and 
separation of these minute quantities of gold is accom- 
plished with great dijSBeulty, so that gold that was 
found m the product of a chemical reaction might be 
mistakenly thought to have been formed in the process. 
Glanber's insight must be r^rarded as truly remaxk- 
able, and bis statement shows that the dever investi- 
gators of long ago knew that the gold was not created 
in the experiment 

Even if these mmi, learned in their art and in the 
knowledge of minerals, did not regard the sudden ap- 
pearance of traces of gold as transmutation, and did 
not ascribe its ongm to other metals, but traced back 
its source m dassical nineteenth century style to 
minute quantities present in the reagents or apparatus, 
Ihe tiieoiuts were of an altogether different opiniom 
Their greatest authority, Anstotle, held that metab 
were fbrmed from the ^^nginal sabstanea” and be- 
lieved in the growth of metals in the earth and from 
va]»ors. The alehemists therefore axgued that gold 
aonU come into exiateace during dtemiesl processes. 

they added, did not one actually find it in ad 
teetite and ttiineralif 
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W« must admit that we have eome to a enttcal point 
in oar ohamieal philosophy. Two oppoamg views are 
here met with As long as we adhere to the oonoeption 
of an element and regard its stability as a law, the 
transmutation idea will have no place m chemistry 
Conversely, as soon as thiB eoneeptiop of an element 
begins to totter, the idea of transmutation will gam m 
strength. It has been so m the past and is so to-day. 
Lti me speak briefly concerning the future 

What 18 our attitude and our scientifio belief with 
regard to the transformation of base metals into goldf 
How long ago was it when, on the basis of our mod* 
em theones, the prophecy was made* ^^If by ecune 
agency or other we could only cause mereuiy to expel 
an alpha particle (that is, a positively charged helium 
atom) and a beta partide (a negative electron), the 
product would be an isotope of gold” (F Soddy, 
1913) Since then (1913) thu statement has been 
often repeated, unfortunately too often, not only by 
scientists, but also by the press As a dogma it has 
already brought confusion m the mmds of the laity, 
and as a new principle it has served the group of con- 
temporary alebemiats and pseudo-chemists to zeaurrect 
the old idea of transoHitation Are not statements 
such as the followmg often made in popular maga- 
sinesf *^The philosopher’s stone has been found”-*^ 
‘'The dream of the ancient alchimists has been made a 
reality by modem smenoe ” As you know, this idea 
has reacted upon modem science, but certainly not to 
the benefit of modem exact research. The much-dis- 
puted question concerning the transmutation of mer- 
cury into gold, which Miethe elaims to have accom- 
plished, has involved, smoe 1924, not only a whole 
group of chemists, both theoretical and experimental, 
bnt also busme&s-like speculators And what has been 
the result T Unfortunately the witty chemist is right 
m saying, "the gold of Miethe will probably be found 
to be the gold of the myth ” As before, the old way 
of making gold (eammg money) will be the simpler, 
less expensive and most dependable. 

This suggestion by Soddy gives os a picture of how 
gold might be formed by the degradation of an ele- 
ment of higher atomic number and greater atomic 
weight If mercury, which has an atomic weight of 
201, can be robbed of an alpha particle which has a 
weight of 4, the remaining substance would have a 
weight of 197 and this is the weight of gold To-day 
such a suggestion seems scientific to us. But was not 
the suggestion of Boerhaave brought forward two hun- 
dred years ago >ust as scientificf Silver in bis day 
was represented by the symbol a corrosive (an 
acid) by -f* gold by and mercury by the symbol 
9 An old English statement (Boerhaave, New 
Method of Chemwtry, 1727) mns as follows: "Quick- 
silver evidently shows gold in the middle or body of 


it, silver at the top or in the face and a corcDsive at 
the bottmn, accordingly all adepts say of mercnuy that 
it u gold at heart, whence its heaviness, that its oni- 
Bide IB silver, whence its color. • . And hence Aat 
maxim upon mercury. Strip me of my clothes, and 
tom me inside out, and all the secrets of the world 
will come forth.” There is much food for thought m 
these words Is it not peculiar that, just as to-day, 
mercury played the role of mother substance for the 
artificial preparation of goldt Does not this old aym- 
bol of tranunutation greatly resemble the modem oiief 
There "the heavmess at heart,” here the atomic mass at 
the center; there the visible propertiee ("white color”) 
on the outside, here the outer electrons. Does not the 
one say "Ship me of my clothes,” while the other 
says "remove an alpha and a beta particle”f And do 
not tbe two symbols resemble each other furthermore 
in view of tbe fact that they have remained nothing 
but symbols m spite of all experimental effortst The 
mode of expression of Boerhaave might well here be 
used Not tlie "clothes” but the "whole skin” would 
have to be removed! 

Let ns forget for a few minutes our modem views 
as scientific aids of a given era. Let ns regard as 
analytical chemists, without any theory, the observa- 
tions during the bombardment of mercury by eleetrone 
and the varying traces of gold coming to light darmg 
this treatment Would it not bo more logical to as- 
Bome that mercury, despite all punfieation, was still 
contammated with minute quantities of goldt If the 
old chemists were able to detect weighable quantities 
of impurities, such as a gram of gold by purely dbsm- 
ical means, may not the charge of the electrons bo the 
physical aid, assisting m the separation of the last 
traces of gold m mercury, and the isolation of quanti- 
ties to the order of 10-* to lO** gramst It seems to 
me that the diffeorence between tbe past and present 
bee in the order of magnitude of the applied eneigy 
and amount of tbe impunties which have been sepor 
rated 

That brings us to the problem of the **punty of our 
materials ” It le a peculiar and stnking charaeterutie 
of the older alchemists that they seemed to show no 
curiosity eoncenung many substances which timy 6b-* 
served in the course of tbmr expenments, and made 
no attempts to mvestigate them. Thus we find that 
these old chemists had seen and described tbe oxides of 
nitrogen more than seven hundred years ago, bad 
used ehlonne m their aqua regia, had obtidned snlpbnr ^ 
dioxide directly by burning sulplmr m air, knew ci 
tbe formation of hydrogen from mm end soltdntnc 
amd and of its explosibHity— yet all these things had 
to be discovered, is, identi^, reeogniced qnd dif- 
ferentiated diemically at the end of tbe ei^hteaKth 
centoiy! 
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IV, Tke Problem of ^^Pure Subeianeee*^ 

A Bexlin physiemt, Peter Riess (died in 1863), 
known for his work m frictional deetncity, defines 
chemietzy as the ‘^impure part of physics Let us 
asBome that such was the relationship between chem- 
istry and physics 75 years ago. The question nat- 
urally follows whether the methods or the materials 
could correctly have been labelled ^‘impure” If we 
frankly mvestigate tbs question, we will find that his 
charge is justified Indeed, the problems of punty 
and methods of purification are of fundamental im- 
portance to both pure and applied ehemistey The 
gradual progressive expansion of qualitative reactions 
and methods of separation of the individual metallic 
and gaseoua substances did not reach its development 
until the eighteenth century Particularly well worked 
out were the wet analytical methods which soon caused 
the ennebnent of chemistry by 15 new elements Fur- 
ther differentiation ot snbstanees which had heretofore 
been regarded as homogeneous, by electrochemical and 
spectroscopic methods in the nineteenth century, is 
generally known It is probably not known how many 
oountiess substances, now recognised as elemental by 
every beginner, were regarded as compounds, or how 
substances later proven to be compounds were con- 
sidered to be elements. Take the case of uranium, and 
ite oxide, wbch tor fifty years was thought to be the 
element, or that of titanium nitnde, TiN, wbch was 
thought to be the free metal 

According to Davy the diamond contained oxygen, 
phosphorus and sulphur were compounds containing 
these elements together with oxygen and hydrogen 
Rersekus defended the opinion that ohlonne contomed 
an element 'biunum Nitrogen was a compound ac- 
cording to Davy, and even as late as 1825 Berzelius 
contended that nitrogen was the suboxide of an ele- 
ment ^bitnoum/’ The metals potaasium and sodium 
discovered by Davy were considered by Gay-Lussac 
and Thenard as compounds of the metal with hydrogen 
(1808) 

If we tnquiie as to the causes of these erroneous 
conceptions, the answer is not difficult to find the 
undeveloped state of the methods for separation and 
punfioatioii; m other words, the presence of im* 
panties. 

If we sorv^ the present, and examine carefully the 
modem vicfwi ooneeming the nature of the vanous 
element^ wa will find much in coaimon between the 
newer and older ideae. The eompoand nature of tiw 
etementa was even then a subject for speoulatioB and 
one whid^ had been riqieatadly tested by experimmt 
^ old idea of hydrogen, as a componout of ail mat- 
^r, IS itgam^ooeapted in ihs fom of the proton 

Ifany of onr other meat modm ecmcaptHms find 
^Wr pv a d eoeseors m past Wa have alreadly men- 


tioned the fact that Benedius regarded nitrogen as a 
compound sidistance and defended be views very skill- 
fully That it should be nitrogen, wbch after just one 
hundred years should have partially been broken down 
by Rutherford by bombardment with alpha rays, is a 
unique phenomenon m the progressive development of 
our views. 

According to Emstem’s theory of relativity, a trans* 
formation of mass into energy is possible It has 
often been said that such a change, as in the case of 
one atom of nitrogen, would be accompanied by the 
evolution of an immense quantity of heat which could 
beoome economically valuable According to the well- 
known Emstoin equation, E^mc^ (where E s energy, 
ms mass, cs= speed of light), a quantity of heat 
equivalent to that obtained by the combustion of 3,000 
tons of coal would be obtained by the destruction of 
one gram of any substance 

More than one hundred yeiurs ago Liobtenberg, pro- 
fessor of physics at the University of Gbttmgen, made 
the following statement '*lf one could only invent 
some suitable substance to decompose tbo nitrogen of 
the air in order to set free its heat, it would be one 
of the greatest discoveries of economic importance.’* 
The reversal of the Einstein equation permits the 
transformation of energy into mass (m = E/o*) The 
modem sucoessors of the old alchemists, the hyper- 
chemists and Theosopbsts, could well maintain from 
their pomt of view that tbs transformation or mate- 
rialization of energy has bng been known to them. 
It is reported m all earnestness that m the year 1666, 
at The Hague, m presence of the physician Helvetius, 
gold made artificially from lead actually gamed m 
weight Another report eoncernmg an incident in 
Vienna (1716) states that m the transmutation of 
copper pennies to silver, there was obtamed 125 
pounds of silver from 100 pounds of copper 

Conoemmg the question of the transformation of 
energy back into matter we con also quote Glauber 
from bs treatise on *'De Auro Poiahilt is be- 

lievable that if we knew a suitable container, we could 
catch and coagulate m it the rays of the sun as well 
as the heat from ordinary fire, and thus metals could 
just as easily be generated on the earth as in the 
earth.” But let us return to our consideration of the 
historical idle played m ohemistiy by '^trooes” or 
purities’’ A special volume might be written con- 
cerning this influence in the development of chemistry. 
Think of the part played by catalysts in chemical in- 
dustry, Consider tibe Titamins and the most recent 
expenmentB of Wmdaus in physiological chemistry. 
We will lixnit ourselves to a few such examples 
Material perception and abstraet claaufleation fol- 

V Opmh H, 388, 1668. 
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low each other only after long periods of time Be- 
aides the kind of matter the quantity of matter is im- 
portant in the history of this development With ad- 
vanced analytical-ehexmcal procedure, the smallest 
traeos such as accidental, subordinate and minu& 
quantities of a foreign body become ^sources for the 
discovery of new elements. Modem mdustry has 
learned to value and aoeumulate these ^‘traces/’ and 
to transform them into appreciable quantities Take 
the ease of tungsten, titanium, selenium, ihonum^ 
uranium, radium, helium, germanium, ete At the 
same time, this change m practical value of what 
were once impurities has served to develop the 
method and sensitivity of their detection and reeogm- 
tioD Thus gold can now be detected m quantities as 
small as grams; hehum in amounts as 

small as eo (Paneth, 1926) , one part of mercury 
in million parts of coal tar (Kurby, 1927) and 
lodme in amounts as minnte as IQr^ grams can be 
discovered if present in the soil, plfuits, meteorites 
and iron ore, yes, even in steel itself (Fellenbeig and 
Lunde, 1927). 

We become contemplative when we find, on the 
other hand, that even in oar purest preparations, 
nsmg the utmost precautions, such ^^traoes’’ are still 
detectable. Let us recall the gold from mercury 
(Mmthe) and the formation of helium from tungsten 
(Wendt and Inon, 1922) Let us not forget the dis- 
covery that quartz vessels hold gases very tenaciously, 
even after heating for many hoars above lOGO"* C. 
and being thoroughly exhausted with a pump (W. 
Blitz and H, Miiller, 1927) •Ton all know of the 
remarkable observations of F. Paneth and hia co- 
workers in 1926-1927, which seemed to indicate the 
transmutation of hydrogen into helium, with the aid 
of finely divided palladium More thorough mvesti- 
gation showed, however, that the asbestos which was 
used m the apparatus contamed helium. Countless 
other examples could be cited 

Wo thus see how experimental dilfioulties which are 
barely surmountable confront ns in the case of sudi 
simple and stable sabstances as the elements The 
term ^'purity” can be applied only to an ideal state, 
m that tins condition is approached asymptotically 
with our expenmeutal technique as it is at present. 
What then are we to expect in regard to the pnnty 
of comjionnds, organic and inorganic substances of 
highly complex nature and by no means stable? 
How simple — venta ecrho— rather how primitive, 
are still our customary qualitative tests for punty in 
this field 1 One could almost say tiiat we of to-day 
are searoely further advanced u the testing of the 
pnnty or individuality of oomplieated compounds 
than were the old chemists m the teatuig of the pnnty 
of metals However, the problem ef pure, or we 
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may say ^^trarpure” suhstanees has yet other inr 
portent phases. 

As long as we are satiafled to be able to dataet 
the presence of these previously mentioned 
of foreign substances in our purest materials, we 
stand on the firm ground of expenmental analytieal 
chemistry Berzelius held that ehemistry consisted 
of 99 per cent, expenment and one per cent theory 
And we have reason to be proud of being able to 
detect sach<<a small amount of a gas as co, whldi, 
in simple illustration, would mean that if this lab- 
oratory were a single large box full of air, and we 
liberated a thimbleful of a rare gas in the building 
and mixed it thoroughly with the air, we could then 
detect that gas in a sample of air ta^ anywhere m 
the buildmg But in some oases our modem methods 
of reasoning suggest an '^explanation*' for the pres- 
ence of these minute quantities of matter we say 
that they have come into existence by transelementor 
tion la it not peculiar and psyoholugioally interest- 
ing that we, with all our logic and weighty expenenoe, 
should capitulate so quickly to this new idea? In 
what other branch of chemistry would we so readily 
accept so radical a Iheoryf Have we not returned to 
the raasomiig and evidence of the alchemists and those 
who believed m transmutation, and who believed in 
tranamntation because they wished itf 

We are witnesses to-day of a tendency in resesroh 
against whieh wamings were once issued. It was 
CroUiuB (1629) who three centuries ago pointed out 
the danger of the *^8ophutHea** or false chemical art 
Helmholtz earnestly recommended thirty years ago a 
cleansing of tlio natural seienoes of all metaphyncsl, 
fraudulent deductions The soientifie study of mi- 
nutest quantities is actually just as charaetenstie of 
the present day as is our development of large eeale 
processes in the mdustnes. If we consider the lessens 
of the past, and take as our guide tiie natural esaess 
for the occurrenoe of these minute quantities, are we 
not justified in asking this question Has the so- 
called destruction of the atom mto unweigb^lde quan- 
tities of protcms and traces of helium, with total ex- 
dusion of impnnties from the matenals and the ap- 
paratus, been realized and can it be leabsedf 

In addition to these nutapbysioal dednetioBB and 
theoretical eonclusiona, whose gmatest impoxtanee is 
inversely proporti<mal to the smallest traces, there are 
otl^ questions for the experimental ehenisti For 
eaumple-— What are the ehenueal properties of tiie* 
"nltra-pme" elements and compounds f In whet 
physical state and ra what etonical eombinatiM do 
traeas of substanees exists such as gold in iiwotury, 
iofine in sted, gas on the iparfbee of quarts^ itef So 
we pass frm the past with its teadangi to tlw 
when we ssy-*4it addition to oar preesst shinMV * 
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tutmB dwmifltry or ^^iltra-pim” iubatatiees must 
mmt not only the phyueal eondition but aleo the 
motions of these ‘^ultra-pure’’ sabstances must be 
unreitigated. How do these substanoee react on one 
another and also in great dilntaon when present only 
m traoeef Is it not peculiar that matter in the “ultra- 
pure” state behaves vary much like the ao-eaUed “un- 
saturated compounds” as is shown m the behavior of 
ultra-pure water^ the Baker extremely dry bodies, etc t 

And this brings us to the end of our discussion 
Con we and should we learn somettung from the old 
chemistry, from its masters, its methodology and its 
aimst 1 think the answer is “Tes” An individual- 
istio rhythm controls the development of chemistry. 
People and times change, yet certain ideas and ideals 
persist forever True enough they undergo a change 
m form and value with the course of time, but they 
live on from generation to generation and act as 
guides for chemical reasoning and research 

Pascal’s words will ever remam true — “La suite 
dos hommes pendant le cours de tant des sibeles doit 
etre eonsiddrd oomme un mdme homme qni subsiste 
ton jours et qui apprend contmuellement” (The sue- 
cession of men during the course of many eentunes 
should be considered as one and the same man who 
exists always and learns continuously ) 

pAon Waldbn 
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SARAH FRANCES WHITING 

Ansa a life diaractensed by devotion to high 
ideals and iUled with unusual activities, Saridi Frances 
Whiting, professor ementus of physics and astronomy 
at Wellesley College, died on September 12, 1927, at 
her home m Wilbrabam, Massaohusetts. She retired 
m 1916 after forty years of service at Wellesley 

She was bom at Wyoming, New Yoik, m 1946 
Through her paternal grandmother she was a direct 
descendant m the ninth generation from Elder 
Brewster of the Mety flower. Her father, the pnnci- 
pal of a eerm of aeademies which preceded the New 
York pnldic sebools, was not only an excellent clas- 
siea! scholar, but was also well versed m the science 
of his day. After graduating from Ingham Cmver- 
in Le Eoy, New York, Miss Whiting was a teacher 
thm and m Brooklyn for about ten years. 

In 1675, when Wellesley College opened its doors 
to students, Edwerd C. Pickering, then professor of 
phymes at tibs Massachusetts Institute of Technology, 
Imd established the first students’ phyitoa laboratory 
^ America. Mr. Durant, the bril^t founder of 
Wefiesley OcAagef ever aleti for new methods of 
teaditiig, was gsei^ attracted by tlie reports of the 
ttudents^ wqwtteients. Be eenmived the idea of 


dupheating the mettiod at his eidlege, bat was een- 
ouely boadieapped because his faculty was to be 
composed entirely of women. No woman trained m 
pfaysieal expenxnents could be found, and in no col- 
lege was such training ofEeredL 

Mr Durant then inquired of Professor Pickeonng 
whether it would be possible for him to allow sodi 
an appointee to sit as a guest in his classes, smee 
women were not then admitted as regular students. 
With his wonted courtesy, Professor Pickering agreed 
and offered to assist m any way towards establishing 
such a department at Wellesley. 

Mr. Durant’s quest for the bolder of his chair of 
physics ended when he found Miss Whiting at the 
Brooklyn Heights Seminary, where, although teaching 
mathematifiB and the classics, she had already become 
fasoinsted, as she said, with physies and the revela- 
tions of the spectroscope 

She went to Wellesley in 1876 to plan and equip 
the new department of physies Four times a week 
in that busy year she sat as a guest in Professor 
Pickering’s classes, and learned from him of has 
“physical manipulation” Not only did she have to 
acquire facility in using the instruments, but it rested 
with her to decide upon those to be purchased for 
Wellesley, a perplexing problem in those days when 
all such instraments were made abroad by firms who 
did not issue catalogues 

She was therefore obliged to visit the physical 
laboratones of various colleges and institutes, such 
as Harvard, Yale, Amherst, Bowdom, Penn^lvama, 
and see the instruments before ordering She was 
always courteously received, although in those early 
days when the whole idea of a woman’s college was 
so new, there must have been among the staid pro- 
fessors many a “doubtu^ Thomas” who pondered 
over the question later iu^ed of her by Sir William 
Crookes in England, “If all the ladies should know 
BO much about spectroscopes, who would attend to the 
buttons and the breakfasts f” 

Her work was varied and onerous dunng these 
early years-^deciding upon the instruments and put- 
ting them together when they came from Germany 
carefully packed m many detached pieces, leetating 
before large classes, for physics was required of oU 
eandidates for a degree until 1893; demonstrating 
and ma kin g the expanments go off sucoesafully vdth- 
out assiatantB until 188G. 

But the very novelty of the whole undertakiiig wan 
most eadularating. Something was eontinually htiag 
done for the first tune, 

la the early ^htiea, Wellesley’s good fnend, Pro- 
fesior Borsfe^ of Harvard, offered to install meaa- 
desQcmt eleotrie lights in the eoUege library; Alarm 
wae fthtwteoag (ha hnsttees lest nMb lights might be 
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isJiiriiRls to the stad^its’ eyes. Mus Wlntiiig had 
already TUited the Edison erorks m New Tork^ and 
mahsed how different the incandescent lights were 
from the glaring, flickering arc lamps then in some 
public use, and how much better than the lights from 
the smoky gas manufactured by this college. She 
therefore obtained some Edison bulbs and offered an 
exhibition, for which she had to do all the work of 
preparation, snch as settmg up a battery of forty 
mine colls. 

An especially exciting moment came when the Bo8-< 
ton morning papers reported the discovery of the 
Bontgen or X-rays in 1895 The advanced students 
in physics of those days will always remember the 
seal with which Miss Wiutmg immediately set up an 
old Crookes' tube and the dehght when she actually 
obtamed some of the iccry first photographs taken m 
this country of coins withm a purse and bones within 
the flesh 

Her rather frequent visits to Europe always served 
for widening her knowledge and enlarging her ae^ 
quaintanee with seientifie people As early as 1888, 
the was reeeived at famous physical laboratories in 
England, including those of Sir Norman Lockyer, 
Thompson and Bamsay, Sir Oliver Lodge, Lord KeL 
vin and Lord Bayleigh. In 1896, there were more 
opportunities for women and she studied under Tate 
in Edinburgh In 1913 she attended the meeting of 
the International Solar Union m Bonn, Oernmny* 

Miss Whitmg’B pioneer work m eatablishmg the 
first experimental physical laboratory in a woman’s 
college did not exhaust her resources, for she also 
became the founder of the astronomical departmmit 
of Wellesley College. As early as 1879, she offered 
a semester of lectures m astronomy By that time 
Professor Pickenng had become the director of the 
Harvard College Observatory, and he*mvited her 
there to learn of the recent development of the new 
astronomy along physical lines 

A celestial globe and a portable f oor-ineh down- 
ing teleseope compnsed Wellesley’s total astronomical 
eqmpment for twenty years. Ibonwhile Miss Whit* 
mg was thinking and dreaxmng of a real working 
ohservatoxy where the teleseope and the speetroseope 
together would tell the whole eelestud story to the 
coming Wellesley girls At last, m 1808, her dream 
found a lodging in the bram of one of the trustees, 
Mrs John C Whitin, of WhitinsnUa, MuBBehusetta 
Mrs Whitm had always been mterested, as she aud, 
m '^Other Worlds than Ours,” and entered into the 
plan with girlish enthusiasm, so that within a couple 
of yean a beautiful observatory, of white marble 
with copper root, had ansen on one of Welledey’s 
hills. Qnee more, Mus Whiting's ezeentm ability 
was esUed into aetum in locating, plsnnmg and 
equipping the new observatory. The main teleseope 


is a Clark 12*uioh aquatonak There is also a fl-inch 
Clark teleaoope, mounted equatonally, a Bamberg 
broken transit, with 3-moh telescope^ a Browning 
spectroscope, a Rowland concave gratmg spectro- 
scope, and two Howard sidereal dodcs, besides numer- 
ous smaller instruments and very complete apparatus 
for students’ work 

She retired from the department of phynos in 1912 
and devoted herself soldy to astronomy, to which 
she also applied the laboratory method, attributing 
to Profehor Piekermg’s inspiration her novd intro- 
duction of day-tune observing In her little book 
^^Day-tune and Evening Exercises in Astronomy,” the 
result of years of teaching large classes, she includes 
together with ‘^Study of the Telescope” and '^Uso of 
Sidereal Clock” such exercises as classifying spectra 
and findmg the light onrves of variable stars from 
Harvard photographs 

She trained many young women for important posi- 
tions and always followed their lives with the keenest 
interest, desiring that their work should not only be 
scholarly, but that they should inspire their pupils 
with high ideals and prove m every way that the 
higher education of women was not a failure 

She was a member of the Amenean Assomation 
and the Amenean Astronomical and Physical Socie- 
ties. In 1905 the honorary degree of Sc D. was con- 
ferred on her by Tufts College in recognition of her 
pioneer work m physics and astronomy. 

Her many years of devotion to science did not by 
any means deaden the social or womanly side of Hiss 
Whiting’s character. She was for years the horteas 
in College Hall, while many friends and alumnae wiU 
always rseali with pleasure the delightful hospitality 
extended by Miss Whiting and her sister at the beon- 
tifol Whitm Observatory House. 

She had a genius for fnendabip. The observatory 
u a memorial to her long years of friendship with 
its donor, Mrs. Whitm. While m Londm in 1896, 
she was a frequent visitor at Tolse Hill Obsmatory 
and formed a lasting friendship with Lady Huggins, 
the gifted oolaborer with Sir William in laying the 
foundations of astrophysics. Beoause of ibis fnend- 
ship Lady Hoggins bequeathed to Welleiley Cdlege 
a rare eoUeetion of treasures uudnding seven hundred 
books, fifty pictures^ old jewelry and embnadenes, 
and twelve small aatrcmomiaal instraments. 

Always digmfied, calm and well-poMd, najoioing 
in tiw remarkable developiiMiDt of her ehostt lelenoes 
and cf her beloved college, ebeered by hfedong fnend- 
sbip with kindred spirits, sastained in every erkis by 
on unfailing Christian faith, Miss Whttii^ has left 
behind bar the record not only of an eminently me* 
eesaful, but alao of a sbigidarly ha|ipy hfe, 

Axvm J. Gejfimr 

HantAun Oouum DBsnvaeoaT 
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SCIENTIFIC EVENTS 

THE NEW ENGLAND INTERCOLLEGIATE 
GEOLOGICAL EXCURSION 
Ths twenty-third annual excursion of the geologists 
of New England was held on October 14 and 15 at 
WoroesteTi Massachusetts Dean Homer P Little, of 
Clark University, and Professor C £ Gordon, of the 
Massachusetts Agricultural College, acted as guides, 
and tbo veteran geologist of Worcester, Joseph H 
Perry, was an honored guest Other guests of note 
were Dr N 0 Homer, of the University of Upsala, 
and Professor L W Collet, of the University of Ge- 
neva. On Friday afternoon the Tertiary course of the 
“Auburn River” was studied and the Pleistocene 
changes of drainage were discussed The granitic in- 
trusions at the Ballard Quarry, southeast of Worcester^, 
offered the party an interesting study m contact mcta- 
morphism At Purgatory, m the town of Sutton, a 
cunouB valley has been explained by the late W 0 
Crosby and his son, 1 J Crosby, as a graben or “key- 
stone” fault The evidence in favor of this theory 
was shown 

On Saturday the party visited the Worcester “coal” 
or graphite mine and studied the relations of these 
rocks which contain Carbomferous fossils to the sur- 
rounding Oakdale quartxite. The variation of the 
amount of folding m the two formations led some to 
doubt the correlations Vfiaeh have been made within 
the Worcester basm Lunch was eaten beside glacial 
lake Nashua, the present Wachuaet reservoir of the 
Metropolitan Water District 
During the afternoon George Hill, in the town of 
Lancaster, was visited and most of the party earned 
away spemmens of the famous Lancaster andalusites 
Those interested m glacial geology found the d^ta 
plains about Lancaster and Clinton excellent examples 
of the effects of Pleistocene ghuuatiom Later in the 
afternoon the Worcester phyllite and other of the 
metamorpfaio roeka of the Worcester basm were 
studied in the town of Boylston 
Nineteen inatitutiona were represented at the excur- 
sion The list includes Amherst Agncultural College 

(1) , Brown (8), Clark (4), Colby (3), Hartford 
(Conn ) High (2), Harvard (12), Massachusetts In- 
stitute of Teelmology (3), Middlebury (1), Mount 
Holyoke (4), Smith (4), Springfield (Mass) High 

(2) , Union (1), Univeiaity of Geneva (1), University 
of Upsala (1), University of Vennont (1), Wesleyan 
(8), Williams (1), Worcester (Maas.) High (1) and 
Tele (4). A number of others interested m geology 
^^t^ers pveosDt and brought the total attendoinoe to 
rixty*-flve or more. 

W. G POT®, 
ffccfotorp 
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LECTURES AT THE NEW YORK ACADEMY 
OP MEDICINE 

The following is a preiiminery mmounoement ot 
stated meetings of the New Yoih Academy of Medi<* 
cine for the season of 1227-1928 

October 20 — Carpenter Lecture — The PrwenS m& FOr 
iwe Food Bikpply of the JJiwted Btatee Alonso Taylor, 
director of food research, Stanford University 

November 3 — Beoent Knowledge of EpsdefeAe JMseoMf ; 
l£SLiE T Webster, Bockefeller Institute for Medical Re- 
search, New York 

November 17 — ^Anniversary Discourse John Dewey, 
New York 

December 1 — Malano tn SypMu Qeoroe H Kirby, 
director Psychiatric Institute, New York State Hospitals; 
Charles W Stone, associate professor of nervous du- 
eases, Western Reserve University, Cleveland 

December 15 — B^perwiental Worh on the Twnor Ques- 
t%on James B Murphy, Bockefeller Institute for Med- 
ical Research 

January 5 — Annual Meeting On the 3ign*fioanee of 
Baoterwl AUergy in Infectwne IHeeaeee, Hans Zinsssi^ 
professor of bacteriology and immunology, Harvard Uni- 
versity 

January 19— Med%eal Edueaiton Louis B 
Wilson, director Mayo Foundation, Rochester, Mumesota. 

February 2 — AlooAolum Mattxas Nxooll, Jr., eom- 
miasioner of health, State of New York, Charles Nor- 
ris, chief medical examiner, City of New York; Alvx- 
hNOKR O Obttler, aaoistant medical exasuner, (Sty of 
New York 

February 16— Ammal IHeeaeee tn Man: TbbobaIiU 
Smith, director, department of aaiinal pathology, Boeks- 
feller Institute^ Princeton 

March 1 — The Bye tn Belatwn to Dteeaee, 0. E. Vm 
SoHWSiNiTS, Philadelphia. 

March 19— Physical Therapy Frank B Geanusb, 
Boston. 

April 0— Management of the Feyohonemoeee * Austin 
R ioas, Btodtbridge, Massachusetts 

April 10— The Futare of Sargery Wai/ton Martin, 
New York. 

May 5— Behoeioriem and DeUnqneney WtuAAU 
Hbalt, director Judge Baker Foundation, Boston, John 
B Watson, New York. 

May 17— Recent Btolog^edl Btndeee and their Bigw^ 
canoe • Edmund V Oowdry, Rockefeller Xnstitntc for 
Medical Besearoh, New York. 

AWARD OF JOHN FRITZ MEDAL FOR xgaS 

As previoualy recorded in Sconce, the John Frito 
gold medal for 1928 was awarded to General John J* 
Corty, of New York, on October 21, for aebtevement 
in telephoue engineering. This annual award was 
made unanimously by the board of sixteen repraenfa- 
tives of the Amenoan societies of Civil, Mining and 
M^luxc^eal, Mechanical and Electrical EaghaaetH, 
having an aggngate menAenhip of 67,000. 
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Sftk iMdkd M awarded Bot oftener than onoe a year THE NEW TOES HOSPITAXfJBOHNII^ 


for notaUe aeientifle or industrial achievement^ with* 
wut xestnctton on account of nationality or sex It la 
« uemozial to John Fntz, late of Bethlehem, Pennsyl^ 
vania, long a leader m the Atnenoan iron and steel 
industry 

This 18 the twenty-fourth award, the first was to 
John Fnte m 1902 in celebration of his eightieth birth- 
day. A few of the other medalists are Elmer Ambrose 
Sperry, for development of the gyroscope, Edward 
Bean Adams, for achievement m development of 
hydroelectric power at Niagara Falls, John F Stevens, 
for achievement in planning and organising for thd 
construction of the Panama Canal, buildmg of rail- 
roads and admmistratum of the Chinese Eastern and 
Siberian Railway during and immediately after the 
World War; Ambrose Swasey, as a designer and man- 
ufacturer of instruments and maohmes of precision, a 
builder of great telescopes and the founder of Engi- 
neermg Foundation, Senator Guglielmo Marconi, for 
invention of wireless telephony 
The members of the board which awarded the medal 
for 1928 were 

Charles F« Loweth, chief engineer, G M A St P Railway 
0. E Qrunsky, consulting engineer, San Francisco 
Robert Bidgway, chief engmeer, Board of Transportation, 
New York ^ty 

Qeo 8 Davison, president, Gulf Refining Oo , Pittsburgh. 
Arthur 6 Dwight, president, Dwight A Lloyd Companies, 
New York 

William Kcfily, mimng engineer, Iron Mountain, Michigan. 
J V W Reynders, consulting engineer, New York 
Samuel A* Taylor, consulting engineer, Pittsburgh. 

Fred R Low, editor Power, New York. 

W. F Durand, professor of mechanical engineeViiig, Stan- 
ford Umvenuty 

Dexter & Kimball, dean, Oollcge of Engineering, Cornell 
University 

Charles M. Schwab, ehairman, Bethlehem Steel Oor- 
porataon 

Qano Dunn, preudent, J G White Engineering Corpora- 
tion, New Yoik. 

Farley Osgood, consulting engineer, New York. 

Mifihad 1 Pupm, professor of electro mechanics, Oolum 
bia University. 

G C Ghesney, manager and chief engineer, General Elec 
trie Company, Fittsfidd, Mass 

The preseutatioa of the medal wiU take place in 
February, 1928, m connection with the annnal meet- 
liigs of Ike American Institute of Eleetnoal Engineera, 
in the Engineenng Anditonnm, 29 West 39th Street, 
New York The medal will be presented to General 
Garty by Robert Bidgway, dhaiman of the hoard 
which made the award. 

F$ss> B. Low, SeereUefy, 

The John Frih Medal Board of Award 


MEDICAL COLLEGE ASSOCIATION 

OmcidZi announcement is thia week made to the 
effect that New York Hospital, at 8 West Sucteenth 
Street, and Cornell University Medical Coll^, First 
Avenue and Twenty-eighth Street, will be united aa a 
single medical institution It will occupy a new build- 
ing, oostmg with the ground $16,150,000, overlooking 
the East Biver between Sixty-eig^h and Seventieth 
Streets, Avenue A and Exterior Street, immediately 
north of the Rockefeller Institute for Medical Re- 
search Construction of the new buildmg will be 
started m July, 1928, and it will be completed m July, 
1930 

The announcement says. 

IT 

The faculty and staff will be organised on a univer- 
sity basis, in accordance with the highest scientific stand- 
ards The laboratory staff of the Cornell Medical Ool 
lege has long been a full-time staff In the new unified 
institution, the important clinical departments will be 
similarly manned by groups of teachers and investigatoTs 
who will devote their entire time, and by other groups 
who give part of their time, to the work of the institution 

The new mstitution will be operated under t}ie siqmr 
vision of a jomt adimnisferative board consiating of Ed- 
ward W Sheldon, president of tiie hospital; WilUant 
Woodward and Frwik L, Polk, representing the hospital, 
with President Livingston Farrand, of Cornell Univerrity, 
J. Do Pratt Whiter a trustee of Oornell, and Dr. Walter 
L. Nilee, dean of the medical faculty, representoig the 
oniverslly 

Dr George Conby Robinson, at present dean of the 
Medical School of Vanderbilt Umvendty, Nashville, Ifetau, 
will be director of the new association, acting as Oseeu- 
tive officer of the medical faculty and coordinathig the 
work of the medical school and the aetivitleB of the 
hospital 

The new hospital will contain about 415 pubUe beds, 
seventy-five pnvate beds and aa exteiudve out-patient de- 
partment-— thus approximately doubling the pxeeent capac- 
ity of Now York Hospital. 

Messrs. OooUdge, Sheplsy, Bnlfineh and Abbott, of 
Boston, idio have acted as axchiteets for several of the 
more recent hospital medical edlege developmMits, iudud- 
Ing that at Vanderbilt University, axe preparing plans for 
the new buil^nga 

The eonstruetlon of the main buflding, to hooae jbintly 
the two institutions, wiU be undertaken by the hospital 
under tiie direction of Wm Xfidllts and Boa, Jm*, as 
contractors, et an estimated cost of about $11,000,000* 

Toward carrying out the foiegobg plan,, the Geaend 
Education Board has antborbod aa s^^propiiatioii of 
$TJIOO,0OO. This apprppriatkm, together with tlio laage 
legacies to both 0i» luupltal and the univanrity psotldad 
for ha the wiU of tihe late Ft^ne Whhnsy^ Who died laet 
May, has iadtioed Ibe two inaCitations to pro ei e d famne* 
dh^sly with the work of eoasteostiou* 
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The eoanhinaA tomwiil poditioii cod wqoirammto when 
this anterprue la ooa^ptoted nxe astuwted as follows 

Cost of land, new boUding 

and equipnmt IlS^dO^OO 

Kow Toifc Hospital present 

endowment . 15|000,000 

Otiier hospital buildings and 
equipment of the New 
York Hospital, assessed 
value . » 5,700,000 

Cornell Medical College, pres- 
ent and promised endow- 
ment 9,800,000 

$45,060,000 

Additional Funds BapunucD 
New York Hospital, for ad 
ditional endowment and 

other buildings . . $10^)00,000 

Oomell Medical College, for 
additional endowment . . 5,000,000 

16,000,000 

$60,650,000 

SCIENTIFIC NOTES AND TfEWS 
Aocordinq to a cable to the New York Tmea, Dr 
Julius Wagner-Jauregg, professor of neuropathology 
at the Umveruty of Vienna, has been awarded the 
Nobd pruse in medicine for 1927, for his discovery of 
the matana treatment for paresis. The Nobel pnse 
m medicme for 1926 is said to have been awarded to 
ProfesBOT Johannes Fibiger, professor of pathological 
anatomy at Copenhagen. 

Ttti Academy of Natural Sciences of Philadelphia 
presented on November 1 the John Scott medal and 
$1,000 to each of the following Dr. Afranio de Ama- 
ral, director of the Antivexun Institute of America, 
will receive the pnae for the preparation of anti-^ 
venins Dr, Alfred Fabian Hess, dinieal professor 
of pediatries at the University and Bellevue Medi- 
cal School and Hospital, wdl he honored for his dis- 
covery of the method of producing a vitamin factor 
m food by the use of ultra-violet rays A prise will 
go to Dr Pqyton Boos, of the Rodcefdler Institute 
for Medical Beseareh, for separating from tumor cells 
of fowls a eabetanee which produces the disease. The 
John Scott jnedd wgs estal^ed by a bequest to the 
^ty of PhUadalpbia in the will of John Scott, a diem- 
ist of Edinburgh, Scoilend, who died in 1816. 

Thb ttnveiltiig of an oil portrait of Dr Frank Bill- 
mgB| ^ewitcis professor of medicine m the Umveraity 
of Chicigpc^ todc place in connection with the dedica- 
henk of the new meAcal school baildings. Hanging 
tbt.lbqplaee m the BilliDgs reading room of the 
cIMm, the portrait was 


Dr. Euuott C Cutmb, ptofosear of sargwy at the 
Western Reserve Medical School, has been elected a 
corresponding member of the Bo 3 ral Academy of Medi- 
erne, Rome. 

Tas Cross of a Chevalier of the Legion of Honor 
of France has been awarded to Dr Chevalier Jackson, 
profeesor of bronchoscopy and esophagosoopy at the 
Jefferson Medical College, for his ‘^distinguished con- 
tribution to science of medicine*’ The presentation 
was made on behalf of the French govermnent at a 
private dmner by Dr J M Le Hee, laryngologist of 
the Pans hospitals and of the American Hospital in 
Pans 

Thb Bntish Iron and Steel Institute recently 
awarded the Carnegie gold medal for the year 1925 to 
A. L« Curtis, Westmoor Laboratory, Ghattens, in 
recognition of his research work on steel moulding 
sand. 

CbarxiSS a LiKDasBoa will receive the Hubbard 
gold medal of the National Geographic Society from 
the hands of President Coolidge at the Washington 
auditonum on November 14 

Dr. L. 0* Howard calls the attention of the editor 
of SciRKOS to the fact that, on page 391 of SdSKOa 
for October 26, he is made to appear as “the only 
Amencan honorary member of the Academy of Agn-» 
culture of France ” He states that the word “hon- 
orary” should have bemi omitted, since this French 
Academy has no honorary members He is, however, 
the only American member 

At the annual meeting of the Amencan Academy 
of Arts and Sciences the following officers were 
elected: President, Edwin B Wilson; otcs-prestdenl 
for class 1, Arthur E. Kennelly, vtce-prsstdsni for 
class 11, George H. Parker, vtce-prestdeni for cioas 
III, George L. Eittredge, eorreapondmg seorstary, 
Robert P Bigelow, recording secretary, Charles B. 
Quhde; treasurer, IngersoU Bowditch, bbronofi, 
Harry M. Goodwin; editor, William S. Franklin. 

Offioers of Delta Omega, the national honorary 
public health society, were elected on October 19, 
1927, as follows. President, Dr. C.-E A. Wuudow, of 
the Tale School of Mcduine; vice-president, Major 
Edgar E Hume, sserstary-treasurer, Dr James A. 
Tobey, of New York. Chapters of the society are now 
established at the Johns Hopkins School of Hygiene 
and Public Health, the Harvard School of Pubfic 
Health, the Massachusetts Institute of Technology, 
the Vale School of Medicme, the University of Michi- 
gan and the University of Oilxfonua. 

Dr. Anoneroe Toowbbimr, professor of physics m 
PebweUst Utdmraity, hsm been dean of the 

Priiidetoa giesAtmte e oh oo i in anocessiim to Dekn An- 
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drew Fleaung West, vlio has retired For the laat 
three years Dr Trowbridge has been on leave in order 
to act as adviser to the International Education Board 
m the appropriation of money for the development 
of scientific research m European laboratories 

Da. Dean Lbwis^ professor of ^surgery at the 
Johns Hopkins Medical School, has bem appointed a 
member of the medical council of the U S Veterans’ 
Bureau. 

J E Morbxsok^ secretary of the San Diego, Cah- 
fomia, Chamber of Mines, has been appointed honor- 
ary curator of minerals at the Natural History Mu- 
seum, San Diego. 

Da. Flotb DbEdb has resigned from the position 
of assistant professor of pharmacology, at Stanford 
University, to take the position of pharmacologist at 
the U S Hygienic Laboratory, Washington, D C 

D&. Gtnr W Clark, formerly assiatant professor 
of pharmacology in the University of California Med- 
ical School, at Berkeley, has resigned to become di- 
rector of the pharmaeeutie department of the Lederle 
Antitoxin Laboratories 

Da. Habold E Jones, assistant professor of psy- 
chology at Columbia University, has been appointed 
director of research at the newly created Institute of 
(Add Welfare, of the University of California 

Da Carl Ten Bbobok, professor of bactenology at 
the Peking Union Medical College, China, has been 
elected a member of the scientific stalS of the Rocke- 
feller Institute for Medical Research, and not to the 
board of scientific directora, as was mcorreetly stated 
in an item reprinted m Sciencb. 

Profbsscw 0 Ramon, of the Pasteur Institate, 
Pans, ts at present a guest research worker m the 
Connaught laboratones, University of Toronto 

PROVESCKm Bernard Nebel, of the University 
at Halle, is visiting the University of California, 
through an International Education Board fellowship 
Professor Nebel spent previonsly six months m Ge- 
neva, New York. 

Dr Andrew M, MacMabon, recently of the Univer- 
sity of Chicago, is abroad for 1927*^ to study the 
subjeot of dectncal conduction m solids with Pro- 
fessors Franck, Pofal and Bom at the University of 
Gbthngen 

Da. Thomas A. Jagoab, director of the U S Geo- 
logical Survey station at the Mount Eilanea Vdcanio 
Laboratory, m Hawaii, wilt lead an otpedition to the 
Pavlof Volcano group of islands off Alaskan Pen- 
insula next Apnl, according to an announcement by 
Br Gilbert Qrosvenor, pzestdent of the Naitonal Geo- 
ggBfiae Society; The scope of the aqieiition next 


year mdudes the study of volcaaology, physiography, 
wild life and botany Complete plans for the work, 
and for the personnel, which will indude specialists in 
these fields to be sent by the society, are not yet 
finished 

CouN C Sanborn, of the Captain Marshall Fidd 
Brasilian expedition, has returned from southern 
Brasil with further specimens of mammals, birds and 
reptiles for the museum 

w 

KieIiS Nibuikn, the Danish explorer, has retomed 
to Demnaric after an expedition to nnknown parts of 
the interior of Iceland 

Da OiuuAKD E White, formeriy curator of plant 
breeding and economic plants at the Brooklyn Botanic 
Garden, has returned from Europe to assume hb new 
work as professor of agncnltural biology and director 
of the Blandy Experimental Farm at the UniTenuty of 
Virginia While in Europe, Dr White read a paper 
on "Mutation, Adaptation, Temperature Differences 
and Geographical Diatnbntion m Plants” before the 
Fifth International Congress of Genetics at Berlin 

Db Sven Ikgvab, inatmetor m neurology at the 
UniTeraity of Lund, has accepted an mvitatum to 1 m- 
tnre thu year at the Johns Hopkins Umveraity and 
has left Sweden for the United States 

Db F H Albee, profaaaor of orthopedie aaigery 
at the New Torii Post-Graduate Hospital, has bssn ni- 
ntsd by ths Rumanian goramment to giro a sanes of 
lectures and demonstrations, and is now on hb way to 
Romania. 

Db. Rums I. Cole, diieetor of the Hospital for In- 
fsetiouB Diseases of ths RoctEeteller Instatnte, gate on 
October 18 the fist DeLamar Isetnie m Iqrgfams 
bsfine the School of Hygiene and Public Health of 
ths Jolms Hoi^iiia UniesTrity on "Aents Pnhnonaiy 
Infections.” 

Db. Johh C. Hbbbiau, president of the Carnegie 
Institution of Wssbington, will sd^nM a meeting of 
the Amenean Philosophical Sociely, PhiladelphiB, No- 
vonber 4, on “Seunee and tiie Appreciation of 
Nature.” 

A Tiaun was rseentty installsd at Wilbaautowii, 
Vt., in honor of Tbomas Davanpuiy Uaefamifhi pio- 
neer inventor and builder in 1834 of an alsetiM motor, 
to which a patent was giaoted wbuh would sover, it 
IS said, if stiU in foceo, every sleetne motor m 
cxbtence 

A unamuh service fbr Lems Agnssb F b c rtm, 
whose aotidcntal death oeeaEted on Angnet 'S8, wm 
hddoii Ortober 30 et Oemeil Uitivendly, irifli Dr. lir- 
ingsten Fanand pMsidini. Dr. Artinm A. Allan, pi** 
fsmofr ef nraMMogy; Bsmqm Basty, gndnala MM* 
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of atbletiGB, and Dr Frank M. Cbapman, enrator 
of wnithology at ttie Amencan Mnaeum of Natural 
Hiatoxy, were the apeakera 

A DtKNJEB celebrating the one hundredth anniversary 
of the birth of Marcelin Berthdot was hold in New 
York on October 25^ at which Dr John H Finley 
presided Other Bpeakers included Ambassador Paul 
Claudeb of France, Dr Charles H Herty, technical 
adviser of the Chemical Foundation, and Dr L. H 
Baekeland Coincident with the dinner, a ceremony 
honoring Berthelot was held m the Pantheon in Pans, 
at which many Amencan universities and scientiiic 
societies were represented 

Dr W Oilman Thompson, emeritus professor of 
medicine at the Cornell University Medical College, 
died on October 27, aged seventy years 

Dr Holmes C Jackson, dean of the New York 
University Dental College for the last two years and 
previously professor of physiology in the Medical 
School, died on October 25 at the age of ftfty-two 
years 

Dr. Julia Warner Snow, associate professor of 
botany in Smith College and a speeialist in fresh- 
water algae, died on October 24, 

Dr. Benjamin Datdon Jackson, the Bntish bot- 
anist, curator of the Lmnean Collections, died on Oc- 
tober 12, in his eighty-second year, following an auto- 
mobile accident. 

The death is announeed of Dr Pmnant, professor 
of histology in the faculty of medicine at Pans. 

The aeeond International Conference for Plant 
Proteetiim has been scheduled to meet in November, 
1928, to oomoide with tiie ninth general assembly of 
the International Institute of Agrieulture 

The for^-fifth stated meeting of the Amencan Or- 
mthologists’ Union will be held m Washington, D C , 
from November 14 to 17, by invitation from the presi- 
dent of the union on behalf of the United States Na- 
tional Mnseum and the Washington members The 
headquarters for the meeting will be at The May- 
flower, where the buemess meetings also will be held 
The public sesnons will be held in the U S. National 
Museum, 

An Organic Chemistiy Symposium will he hold at 
Columbus, Ohio, tram December 29 to 31, 1927 The 
program will occupy the morning, afternoon and eve- 
ning of each day. Only fifteen papers will be pre- 
sented. Bendes these there will be five oolloquia on 

eubje(^ of general mtersst to orgaoiecdiemists. Those 

who wM p^resent papers were chosen by a general bal- 
lot Of the (Hgaaio diviskm of tiie Amencan Chemical 
Bodely^ last apring They exe as follows: Roger 
Adaefu^ Dniversity Illinois; Homer Adkins, Dni- 


vorsity of Wisconsin; James B Conant, Harvard Uni- 
versity; Graham Edgar, Ethyl Gasoline Corporation; 
Wm L Evans, Ohio State University , E C Franklin, 
Stanford University; H S Fry, University of Cin- 
cinnati, Charles H Herty, The Chemical Fonndation, 
Arthur J Hill, Yale Umvcisity; C 6 Hudson, Bureau 
of Standards , Oliver Kamm, Parke, Davis & Co , E. C 
Kmidall, The Mayo Foundation; J A Nienwland, 
University of Notre Dame, James F Nome, Massa- 
chusetts Institute of Technology, B B Benshaw, 
New York University 

The Captain Marshall Field paleontological expe- 
ditions to Argentina and Bohvia, 1922-1927, have 
finished work in South Amenoa and ore shortly re- 
turning to Chicago vta the West Coast and Panama 

The hunt for a fossil deposit in the mountains of 
Utah, lost for fifty years, has come to an end with 
the receipt by the Smithsonian Institution of a collec- 
tion of fossil tnlobites from Mr Frank Beckwith, of 
Delta, Utah One of the pioneer geological sorveye 
which opened up the West more than a half century 
ago discovered in the House Range of Utah a deposit 
of excellently preserved fossil tnlobites These old 
collections are now in the Smithsonian Institution 
In later years Dr Charles D Walcott, late secretary 
of the institution, revisited the region a number of 
times and tried to find more material, but did not suc- 
ceed in finding the exact spot. 

The Biohard Loeb unit of the Hopkins Manae Sta- 
tion at Pacific Grove, for which the RooketeUer 
Foundation provided $100,000, has been began. It 
will be a concrete structure just west of the pa aaeu t 
mam buildmg An mterestmg feature will lia the 
outdoor salt-water tank, which will be built in such 
a way as to look like Gie roek on which the station 
stands, in order to interfere as htUe as possiUe with 
the appearance of the site. 

The Amencan Society of Civil Engineera, the 
Amencan Institute of Mining and Metallurgieal En- 
gineers, the Amencan Society of Medwaieal Engi- 
neers and the American Inshtute of Blectnoal Engi- 
neers, repreeenting a membendup of about 56,000 en- 
gineers, wiU join in giving to the University of Lou- 
vain a clock and carillon for its library tower as a 
memorial to Amencan engineers who died in the 
World War. 

A ooLUBcnoN of four hundred and rixty-flve en- 
gravings of famous old hospitals and dietmgoidwd 
SBsgeons from the seventeenth, eighteenth and nina- 
teenth oenturies has been given to the new Umvemty 
of Chicago Medical Schools by diaries B. Pike^ of 
CUoago, who made a trip to Emeope expresriy toeol- 
lect thesDu The university is ooUeeUng one kioiived 
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portnutB of leading oontemponry phTmeians and snr* 
goons to mterspeise with the Charles Pike oolleo- 
tion throughout the hospital. Dr. Frank Webster 
Jay, Evanston physioian, has given the Frank Web- 
ster Jay ooUection of medical pnnts to the university 
for the hospital Five hundred and ^fifty-flve por- 
traits, pnnts and autographed letters of distinguished 
physicians and surgeons are included m the eolleetion. 

Pbbsidknt Habou) S. Boabduak, of the Univer- 
sity of 3fame, has announeed that the income from 
$100,000 bequeathed to the university by the late 
Thomas U Coe, of Bangor, is to be used as a founda- 
tion for research, with the provision that such re- 
search work shall have some bearing on the develop- 
ment of the State of Maine The faculty will sug- 
gest a list of research projects The money became 
available to the university early this month 

A $1,000,000 foundation to assure perpetual effort 
toward making better leather through smentiflo re- 
search, has hem started by the Tanners’ Council of 
America. For five years the Tanners’ Council lab- 
oratory has been maintained at the University of Cm- 
cuinati and the intent of the council is to make this 
laboratory a permanent institution and to stimulate 
leather studies elsewhere 

Tee U. B Bureau of Standards has announced the 
establishment of a research associateship in its textile' 
section by the Cotton Textile Institute The institute 
represents the cotton industry and the connection thus 
formed assures the proper functioning of the facilities 
of the bureau, in so for as cotton is concerned, along 
Imes which will serve those most in need of authori- 
tative data The investigations mutually agreed upon 
are based primarily on the needs of tiie consumer. A 
A. Mercier, who has been in cbaige of the experimen- 
tal cotton miU at the bureau for anumber off years, has 
been selected as a research associate for this work 

The U, 8. Weather Bureau has opened a third- 
order station at Cape Gracias, Nicaragua, to take the 
place of the one formerly in operation at Swan Idand, 
West Indies, which was closed on August 31 The 
Tropical Radio Telegraph Company maintams a radio 
station at Cape Gracias, from which meteorolqgicsl 
observations are now radioed twice a day* This ser- 
vice will operate the year round. 

Aooobpikg to the Expenmeni Station Record, head- 
quarters for the Ohio-Mississippi Valley Forest Ex- 
penment Station, operated by the U 6. Forest Semee 
aa one of its regional stations, have been selected at 
Columbus, Ohio, m affiliation with tiie Ohio State Uni- 
yersity and the Ohio Agncultoral Experiment Sta- 
tion The region to be eovered indndes Ohm, Indiana, 
mum, Iowa, Missonn, western Keatueky imd Ten- 


nesse and aortium Arkansas, and a eeries of fansneli 
stations will be established m this temtoxy. Field 
work has already been begun with a study of the 
growth of oaks in the vicinity of Portsmouth, Ohia 
The imtial appropriation of $30, (HH) will pemit of a 
technical staff of five men E F McCart^, assistaat 
director of the Appalachian Forest Station at Ashe- 
ville, N C., has been appointed director 

liABOsa quitters at the Johns Hopkins Umversity 
Medical Sd^l have been devoted to a study of causes 
of deafness; eventually, according to the Journal of 
the American Medical Association, it is planned to 
have the new enterprise reach the proportions of an 
independent dime, and to extend the work to the 
whole field of maladies of the ear The director of 
this work IS Dr. Samnd J Crowe, dimcal professor 
of laryngology and otology; Dr. Stacy B Guild is m 
charge of the laboratory The Boc^feller General 
Education Board, members of the Dupont ihmily and 
others have given financial aid 

A 8TATIOK at which useful insect parasites are kept 
and bred for the benefit of agriculture has been estab- 
lished by the Empire Marketing Board in London. 
Parasites are shipped all over the empire, whmver 
they are needed to destroy noxious mseets or plants. 

Acoobdiko to a statement issued by the U. S De- 
partment of Agncalture, the McKay Creek reclama- 
tion project reservoir, Umatilla County, Ore, to- 
gether with small legal subdivisions of adjoining land, 
has been made a federal bird refD|!B by exeeutive 
order. The refuge will be under ti|e adnuiiistration 
of the Biological Survey of the department. Thu 
reservoir, which is situat^ about six miles southwest 
of Pendleton, will provide g good resting plaee ibr 
waterfowl. Even though tiie refuge itself is not a qpe- 
eially good feeding ground, there are exceOent feeding 
grounds in the adjacent region The lands fhemaetvas 
included in the refuge are under the junsdietion of 
the Department of the Interior for redamation project 
purposes, and the reservation of them as a bird xefi^ 
is subject to the use thereof^by that department, in- 
duding leaemg for graaing, and to any other valid 
existing right 


UKIVBRSITY AND BDUCATIONAI^ 
NOTB8 

De. Cabouva S. ExtaxLBAam has i^ven 
$5,000 to endow a leetureship at the Woman’s MtSeel 
Cdl^ of PeDmqrtvama. 

A $1,000 fellowBfaip in matiieinatios has r eaq fitiy 
been established at Brown UniveiBHy by Mr. D- 
ShsvpA w . 
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Taat pqrobologteal laboiKboy at Wed^on Umver* 
uty baa moved mto laiger quarters, now oeeuppng' a 
flow and a half of Jndd Hall. Dr Carney Landis has 
been made acting chainnan of the department and T 
A. Langhe, formerly of the University of Minnesota, 
has been appointed instructor 

A COURSE in electrodynamics and atomic structure 
will be offered in the graduate school of the University 
of Pennsylvania this year by Dr W F G Swann, di- 
rector of the Bartol Beseaxch Foundation 

The North Dakota Agricultural College is organiz- 
ing a new department of geology, of which Dr John 
B Doerr, formerly of Pennsylvama State College, has 
been appomted head 

George C. Shaad, who came to the University of 
Kansas from the Massachusetts Institute of Technol- 
ogy in 1909 to be professor of electrical engineeniig, 
has been appointed acting dean of the school of engi- 
neering and architecture, to succeed the late Perley F 
Walker 

Db Moses Gomberg, professor of organic chemistry 
at the University of Michigan, has been appomted 
chairman of the department of chemistry of the uni- 
versity 

Provebsor W C Boros has returned from a year 
with the World Educational cruise to resume bis regu- 
lar work in the department of astronomy of the Uni- 
versity of Michigan Dr Dean B McLaughlin, of 
Swarthmore College, has been made assistant pro- 
fessor m astronomy Dr Allan D Maxwell comes to 
the university from Lick Observatory and Dr Hazel 
M Losh from Mt Wilson 

Paol Zi. Hoover, research fellow in eleotiical engi- 
neering at Harvard University, has been appointed 
assistant professor of slsotnoal engmeenng at the 
Case School of Applied Science. 

Db. fl wiM.M c Moos:, of the American Museum 
of Natural History, has been appointed assistant pro- 
fessor of geology u the Washington Square College of 
New York University 

Db. H. IL Harssaw, of the University of Missouri, 
and Dr. H. A. Pagel, of the Umveruty of Minnesota, 
have bssD appointed to instmetenhips in the depart- 
ment of ohsi^try of the University of Nebraska 

B. W. Tjuvoatm, of Washington University, has 
hasn appoiated wsfcmetor in geology at Oberlin Col* 
lege. Mr. 9. J. PettUohn, who has been instructor in 
feology at Oheritn for two years, is now holding a 
fallowi^ at the Unhwndty of California. 

QL |B« Cwnowri pipteeor of botany at Adelaide 
ma awMihint Ibotaaiei to the SenSi Ana- 


traHan government smee 1912, has been appointed to 
the 4diair of botany at the Univeraify of Sydney. 

Ihi Tim Hare, of the Lister Institute of Preventive 
Medieme, London, has been appomted to the chair of 
pathology at the Royal Yetennaiy College 


DISCUSSION AND CORRESPONDENCE 

OLD PROBLEMS WITH NEW 
ILLUSTRATIONS 

It IS a truism fliat the amentiflc investigator mast 
find his reward laigdy in the of the work itadL 
Material compensation is not looked for, and even 
recognition is a secondary matter. It would seem, 
however, that this very fact makes it mors imperative 
that any one wntmg a general article or a text-book 
aovenng a partienlar field of mvesbgation be sempn- 
lously careful to give full credit at least to the more 
prominent workers in tius field 

Again, we all suffer from the effetds of '‘newqiaper 
seienee^, sensational articles written by irresponsiUe 
reporters Seunee Servtoe was oigamsed to oombat 
this enl Does not this impose upon those engaged 
m scientific work the moral obligation to avoid aenaa* 
tionslism, exaggeration and loose statements m popu- 
lar articles whidi they wntet 

These are not new questions, responsibiliiy of 
writers to their eoUesgues, to the students who use 
their text-books, and to the general pnUie is a matter 
that has been the subject of thought and di aeussi oa 
for many years. My recent reading, however, has led 
me to consider it anew 

The astronomer is aware that tiie late Profasaor 
James B. Keeler, by his brilliant woric with the Cmes- 
ley reflector, focussed attentioa sharply upon the 
advantages of this tjrpe of tdescope for esrtaui Hniwss 
of photographic observatlonl^ and that m the eoons 
of hia work he directed attention to the great nomber 
of the spiral nebulae (previously regarded os raRier 
unusual objects) and to their siguifleance in Atotim 
of cosmogony. The astronmner knows, too^ tint to 
PtofsasorH H. Tuner, “more than to any other maa^ 
IS owing the development by which ifimtogiaphie 
methods have become the most aoenrate and rapid of 
oU ways of determining different star posttkns.'' 
Again, he knows that Professor A. 0 Leusdiner boa 
done qute aa mneh as any man (m Amenen at bast) 
to devdop modem methods of eompnting orUts id 
somets ai^ minor planets, and to inoieaae bar kamrt* 
edge of the motunis ci these hodme. 

The astronomer, I h^, knows these faeis, bnt how 
IS the atiident who naaa a xaesutty bsned toxt-bocA in 
aattononigr to find thmn ent udien Keder ia 
oadtf te zdahon to tha xevolntioa of tbo Rin^ of 
Satan md Tamar and j^awMhaar irs ant nnaaed at 
dUt Thato «m bat Siree et awra afetOdi^ «iad»> 
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sioziA in ihzB particular book Some recent books on 
astrophystcH are quite as badly at fault in this matter 
Onci for example, makes no mention of Huggins, 
Keeler, Langley or Vogel I 

Again, every astronomer is aware that the total 
number stars in our stellar system* is an unknown 
quantity, though we amve at eattmates of this number 
by extrapolation Thus,^ in what is probably tbe 
most careful and reliable investigation of the number 
of the stars that has so far been made, it is said, '‘the 
aasumption that these formulae [le, the formulae 
which represent the number to the 21st photographio 
magnitude] also apply to the luminous stars beyond 
obaervaitanal reach leads to 3 x [30 billion] as 
the total number of stars in the galactic system’* 
(italics mine) He knows that measures of stellar 
diameter are possible at present only by means of the 
interferometer and that these diameters when given in 
linear units (miles or kilometers) depend in part upon 
the adopted distance (parallax), which may be un- 
certain by 25 per cent or more of its total value* 
Antarea, for example (which is the largest star of 
measured diameter, unless, perhaps, Mtra Ceit slightly 
exceeds it), has a diameter of 260,000,000 miles on the 
basis of one assumed parallax, and of 430,000,000 on 
the basis of another, the former being prcdiably (but 
not certainly) the more reliable 

But in a reeeni popular article, printed in a journal 
of high standing and later reissaed as a reprint by 
the observatory with which its author is connected, we 
And the categorical statements* "Our Milky Way sys- 
tem contains about fifty bdlion stars,” and, a star is 
''a sphere of glowing gas varying in size from a globe 
not much laiger than the earth to one a thousamd 
times larger (italics nuae) tiian the sun in diameter,” 
t e , more than 860 million miles, or double, possibly 
treble, tbe value of the star of largest measured 
diameter. 

The author also remarks blithely that ''fifty billion 
yean is bat a diort interval m the life of the average 
star,” which may (or may not) be true, but is cer- 
tainly not a demonstrated fact Furthermore, he lets 
the reader infer, as a fnend pomted out to me, that 
the Magdlanic Clouds have recently moved so far 
north that their radial vdocities can be and have been 
measured from Mount Wilson or Flagstaff! 

The question is this la it quite fair to the intelH- 
gent public to give tbe impression, which the average 
reader will ci>rtunly gam from this article, that these 
figures and dunensums are matters of knowledge and 
on the same footing as our knowledge of the distance 

1 "Mean Distribution of Stars according to Apparent 
Magnitude and Galactic Latitude,” by P H Seazes, 
P J van Rhljn, Mary^C Joyner and Myrtle L. Bich- 
flumd Contnh MU TTiten Ohs., Ko, 801, 1985, 


to the sun cur of its diametert Does not the wxitarof 
such an article owe it to h» reader to make it ckar 
that some of his results rest upon iheones, assmiip- 
tions and extrapdations, all of which, though tiliey 
may now seem to us to be well-founded, may be snb- 
ject to revision — possibly even to rejection — the 
light of further investigation f 

Finally, to revert to my opening paragraph . while 
every scientific investigator is concerned primarily 
with the advancement of knowledge, and not with hu 
own fame, is it not his due to be given recogpaition for 
his work in books that record for the student the chief 
steps in the development of his science T 

R G. Aitksn 

ON MANSON’S BYE WORM IN POULTRY 

Ik eertam sections of Florida, especially the sea- 
coast areas, quite severe outbreaks of Manson’s eye 
worm (Oxyaptruro manaom) in poultry occur each 
year, occurring most frequently during the rainy 
season of the snmmer months. Due to its economic 
importance, and also suioe its life history was un- 
known, a detail study of the parasite was begun in 
Novembw, 1926, by Dr. D. A. Sanders, of the veter- 
inary department, Florida Agrumltural Bzpenmeiit 
Station 

The first expeninents conducted were simply ex- 
posure tests to deteamme if the parasite would pass 
from infected to non-infected buds kept under cem- 
tmuous exposure It was impossible to transmit the 
parasite by simple exposure of non-mfected to in- 
feoted birds 

Experiments were conducted in an effort to produce 
infection by placing eggs contaiiimg embryos of tbe 
parasite into the eyes of non-infeoted birds. It was 
unposBibie to jnroduce uifectioB m this manner. 

It was also found impossible to produoe infeetum 
by placing ncwly-hatebed krvac into tiic eye of nefi*- 
infected birds. 

From the above-mentioned expenments, it was 
quite apparent that an mtemediate host was neces- 
sary in the development of the life cycle of Manson’s 
eye worm. Search for the intermediate host was 
begun, and this search included exammatums of many 
of the mseets most commonly found around the piem- 
laes of the poultry flodk. After examining mgay an* 
esets, finally specimena of Pyenoeeelus (Lcncopboce) 
tnrifioiiicfins Lmn., a spedes of eoekroaeh, were ex- 
amined and encysted l^ae of the eyo worn were 
found in the body cavities of some of these roaebea 
Larvae were taken from tbe infected roach, and when 
placed into the eyes of birds, these larvae remaiacd 
therein and prodneed infisetton. Larvae were taken 
from the body of a roadi and placed into the month 
cavity of noa-inleetsd bieds wiOt dm resMt 
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dmtlj «flerw«rds, Ilia btrda diowed infaetioii of 
Ibttaon’a eya womiB. Wbde roaebes ware fed to noB- 
infectad birds with the Tasalts that witluB twenty to 
thirty sunutes after the birds had eaten the roaehes 
containing larvae, the parasites had reached the eyes 
of these birds 

The results obtained by Sanders m Florida confirm 
the work of J, W Fielding as reported m The Aue- 
traium Journal of Experxmenial Bwlogy and Medical 
8c%enee Vol 111 (1926) that 'Pycnoacelue (Leuro- 
phaea) sunnamenata is the intermediate host for Man- 
son’s eye worm of poultry However, the work of 
Sanders in finding this intermediate host was done 
independent of Fielding’s work 

The mature parasites are located in the tear sinus 
just beneath the thiid eyelid or nictitating membrane 
In some cases, birds harbor only one or two parasites, 
while in a severe infection as many as fifty or more 
parasites may be present in the eyes The mature 
parasite is 14-18 mm in length and thread-like in 
diameter. 

It is possible to infect many different kinds of wild 
birds by feeding them mfeeted roaches 

A. L SHEATiT 

Aorioulturai. ExpEnniKHT Station, 

XJNiVBRsrrT or Florida 

RE NOMINA CON8ERVANDA 

Even after being so protessonally lectured in 
SciENCfE^ in an article which could more appropri- 
ately have appeared in the same medium as did the 
paper it attacks, the writer wishes to reply only to 
the extent of clearing up possible misapprehensions 
in the minds of readers. 

By implication the wnter is classed with those hav- 
ing the ’^mihi itch” m an objectionable form He 
would state therefore that his object from his very 
first paper on entomological taxonomy has been to 
do essentially reviaional work that would have a 
maximum of teaching valxw to younger entomologists 
and be a real aid to identification of species in the 
hands of more advanced students. To date be has 
been sole or joint author of fifty-two articles dealing 
with the olasHiflcation of insects and thirty-nine of 
these are reviaional in soope or at least inelude keys. 
The pihng up of mere desenptions of new species 
has never been his object; hut on the contrary is an 
activity he heartily condemns At the same time he 
believes that personal interest in achievement is no 
more lacking in taxonomio work than m other fields 
of humiHn endeavor, and that this is only as it should 
he, altmistio platitudes to the contrary notwitiistand- 
inff. 

1. Ohsatsr, 66, X09«163, ^uJy £9, 1927. 


Professor Bradley insists on the separabihty of 
taxonomy and nomenclature, but jmsses over tiie 
writer’s suggestion that a code of vernacular or other 
names could be used by general biologists that would 
have no necessary connection with technical taxonomy 

Bradley’s reference to general soologists, morpholo- 
gtsts, etc , nding rough shod over taxonomists is cer- 
tainly well put, for just that is what has been at- 
tempted in the making of nomina eonaervauda. 
Taxonomists deal constantly with morphology and use 
morphological terms almost as much as the morphedo- 
gists themselves, yet they have not attempted to dic- 
tate standardization of anatomical terms, new ones 
of which are constantly being introduced Taxonomic 
nomenelatare is no more the language of seienee than 
IS anatomic nomenclature and is no more subject to 
dictatorial rule 

Bradley ends on a note of not becoming a slave 
to rules, which he may be sure finds an echo in the 
breasts of men so individual and ludependent os 
taxonoxmsta usually are They desire to be the slaves 
neither of rules nor of rulers {ue , of Committees ooft 
Congresses) 

W L MoAonaa 

EARTHWORMS AND SPECTRAL COLORS 

The article by W B Walton on "Earthworms and 
Light” in Science for August 6, 1927, recalled to me 
some research I did in this line some years ago but 
did not publish 

For the experiment I used a box about two and a 
half feet long, two feet wide and eighteen inches high. 
This I thoroughly blackened inside For light I used 
gas with a mantel and a refiector The light was 
passed throngh a carbon-di-solphide pnsm The li|^t 
fell on a white paper in the bottom of the box Into 
this array of spectral oolors 1 dropped angleworma. 
As they moved to get away from the lig^t they always 
went out the red end They would pull back firm 
the blue as if it hurt them and turn toward the red. 
This reaction ooeorred with every worm exeept one. 
This worm lay full length in the green and stayed 
there. 1 was not able to repeat this last reaotioit 

G, H BasiWAxa. 
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SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 

A SIMPLE AUTOMATIC DSHYDRATINQ AP. 
. PARATU8 FOR MANY SMALL OBJECTS 
Two accompanying flgu» represents a very satuh 
faetory i^paratus for changing fluids on many «n*ii 
ohjeete. It grew out of the need for saving time in 
bmflMn g ovaries of nuesr U is eSmatialiy a glan 
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on many omnU objecVo 
PlO 1 

tube about 300 nullimeters long by 16 miUimeters 
umde diameter supported at an angle of about SO 
degrees, fitted with a glass stopoock at the lower end 
and with a S-hole rubber stopper at the upper, 
through which finids are conducted from the supply 
bottle. The overflow tube fitted into the rubber 
stopper servee two purposes When the large glass 
tube IS being filled from the supply bottle, it allows 
air to escape, and also prevents overflow when the 
tube is full and the stopcock closed* A retort stand 
fills all the needs of a support, if fitted with nngs 
and elamps as shown m the figure. Other m em of 
support are readily devisecL The supply bottle is of 
the aspirator type. 

As used by the author, eadi ovary is put into a 
short piece of small glass tubing, the ends of which 
have been smoothed on a small emery wheel. The 
corresponding number is written m pencil on a ewm-ll 
stnp of paper and placed with the ovary in the tube, 
which 18 then wrapped in a piece of loosely woven 
cotton cloth, fastened at the side by either th ^ad or 
fine copper wire, leaving only one layer of doth over 
each end of the tube Many of these mtd\ tubes, 
each with its numbered ovary, are placed in the large 
glass tube which is filled with the appropriate fluid, 
damped m place, connected to the supply bottle as 
Aoto, and the desired fluid allowed to flow in. Per 


example, if the next step is to pass from 80 pear moL 
to 06 per oent. alcohol, this latter fluid is placed in the 
supply botUe, and the glass stopeoek adjusted to A 
very slow rate of dropping, perhaps one drop per 
second. The 95 per cent alcohol passes very slowly 
into the tube at the upper end, is diluted and the 
mixture gradually works its way downward Ulti- 
mately the tissues are in 05 per cent, alcohol. By 
placing a small loose wad of absorbent eotton at the 
two places indicated m the figure (C and cotton), it 
was seen by admitting eolored alcohol from the supply 
bottle into water or a low grade of alcohol in the 
glass tube, that the front of the new mixture moved 
evenly, thus proving that all the objects in the glass 
tube would be affected serially from top downward. 

It 18 wise not to put tissues between the upper wad 
of cotton (C) and the 2-hole rubber stopper, as the 
amount of fluid contained in this space allows m o ving 
of the two fluids, which prevents too sudden a change 
on the upper pieces of tissues. The large glass tube 
holds about fifty of our small glass containers, which 
measure about 15 mm long by 6 mm uunde diam- 
eter These are easily cut in the laboratory. The 
large glass tube and the small containers may be 
vaned in size according to the needs of the user, 
but it IS likely that if the large tube is much greater 
in diameter the flow of the fluid might be difficult to 
control evenly Several tubes may be filled and 
joined end to end for simultaiieous treatment. 

The inflow may be checked at any tune by closing 
the glass stopeoek. Tissues may remain UDmersed 
any length of time in a particular fluid without loss 
of fluid by evaporatton. They may be fixed, wai^ted, 
stained, dehydrated and cleared without further 
h andling . So far as the author can see, this device 
18 as reliable as an air current or a mecbaiuoal 
agitator The user will realixe the necessity of a 
very sbw movement of fluids. The dropping may 
be regulated to any rate desired, from lees than a 
drop per second to as many as may seem best. The 
eleanug fluid should probably be added more slowly 
than the alcohols, and be started m a mixture with 
26 per cent, or 100 per cent, alcohol. In placing the 
small containers in the large glass tube, one should 
avoid closing either end by contact with anotiier sur- 
face. Small animals and some hard tissues mgy be 
kept separate by mosquito netting or doth sacks 
only. 

If the apparatus is used tor staining it is wdl to 
make new paper labels before inflltratuig tlie faasnes , 
with paraffin, as pencil xnariu are likely to be dimmd 
if the stain remains in tiie paper, and eonisqQently 
difficult to read when covered wiflb paraffin. I^per 
labds may bo avoided hy numbering the sstall ii^ 
tubes and keeping complete eorreependiiig peaarda. 
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Cbed fillub may be preeamd, aoooimt being kept on 
tiw labels of the number of tunes used. 

Ezra AujSqx 

CABNsms iNBTinrnoK tor 
ExFiBiicEirrAXi Evolutzok 


SPECIAL ARTICLES 
SURVIVAL OF ABILITY 
Having found from two different sonreea unmis- 
takable confirmation of an earlier research of mine 
showing that mental evolution is going on to-day 
tiirongh a process of natural selection, I would like 
to present bnefiy the results, as the full publication 
may be for some tune delayed 
It IB often stated that there are now no forces at 
work to load towards increase of brain power, be- 
cause the primitive struggle for existence has ceased 
to be operative under present conditions of civiliza- 
tion, in which the weak and incompetent are bolstered 
up and the poor and shiftless are allowed to have 
many offspring 

It appears, however, that society is being divided 
into two classes, a small percentage of ^^aristocrats'' 
and a lazge percentage of proletariat.^ Within the 
Bo-oalled aristocracy there is taking place a genuine 
process of survival of the fittest in which the more 
ambitious, successful and mtellectnally eminent are 
having a larger number of children than their fnends 
and relatives who are less well endowed 
In studying the royal fomilieB of Europe 1 found 
this to be the case (see ‘^Heredity in Royalty," 1906) 
Now I have found it to be the saine among Harvard 
graduates and also m the British peerage, 

Mr A. E. Wiggam, writing in the World's Work 
for November, 1926, page 32, makes comment upon 
the figures for Harvard graduates, which 1 sent him 
as confirmation of a belief I have held for twenty 
yearn that by-and-Iarge all good human quahttes are 
correlated and therefore mental evolution must con- 
tmue Also such facts give an added justification 
for eugenics and a brighter outlook for the future 
of mankind. This point of view is contrary to the 
attitude of Oonklin, Pearl and Castle if I mterpret 
their writings correctly, but is aoeepted by Thorn- 
dike; and I tKink by Terman judging from this same 
article by Wiggam. 

This aanouneement of mine regarduag Harvard 
graduates has apparently stimulated a number of 
people to look up the records and see if it be true 
This I gether through correspondence. John C 
Phillips writos me that he is finding confirmation. 

1 Bee F. A Woods, “fioeisl Oonifleation," in Proceed- 
kige of Beeend StogeidcB OottgreH, 1921. PuMiAed in 
KNamfos had the Poihtiy,*^ 2 vols^ Baltb 


No figures have as yet been pubUAed. Those wfauib 
I possess are for only four graduated dasses, ’90, ’92, 
'94 and '98 1 had hoped to include '96 for the soke 

of symmetry but the figures as they stand are soffl- 
eient to make the conclusion almost certain that 
judged by the oft-used standard of sueoesfl^ “Who’s 
Who in America,” the graduates who are parents of 
three or more children are a little more likely to be 
in "Who’s Who” than those with less and much more 
likely than the bachelors. All figures are takmi from 
the class books made up on the twenty-fifth anniver- 
sary after graduation, which books have at least the 
appearance of approxunately sufficient core, oceonMy 
and completeness. 

PnaoiMTAasB or Haevard GaAnoATzs in ^'Who’s Wao 
IN Auerioa," 1924-25 


Number of Ltvmff CMiren 




Umnar- 
ned 0 

1 

2 

3 

4or 

more 

Gass of 

'90 « 

.152 

19 40 

22 92 

18 27 

24 45 

1426 

a it 

'92 .. 

.14 75 

1410 

18 75 

22 81 

80 7» UiM. 

it a 

'94™ 

. 625 

20 0 

13 23 

18 07 

22 45 


a it 

*98- 

265 

12 26 

12 64 

80 

80 

18.73 

Averagoa — 

9 71 

16 44 

1691 

16 79 

18 92 

IBM 


It can be seen from the figures that no one would 
suspect from the data regarding any single olass, that 
any such truth lay buned Take the Class of ’00, 
for instance, which was the first investigated Hers 
the unmarried have actually a higher percentage of 
inclusion in "Who's Who m Amenoa” than those with 
four or more children The grand average, however, 
smooths the curve out, giving the two highest per- 
centages at the right, 18.92 and 18.09, with the lowest 
at the left, 9 71, for the bachelors The remauung 
figures are satiofactory though the riao is not petw 
fectly uniform If we add the percentage of &e 
bachelors to the married without duldren, and divide 
by two we get 13.08 for the childless compared wito 
16.4-, 164, 184, 184 for the otiier four grouiw. The 
total number of individual cases studied » weQ over 
1,000, which IS the number usually necessaary in corre- 
lation mvestigationa. 

This confirmation of the results from the royal 
families led me to believe tout the same truth would 
undoubtedly be found in the records of tiw BiithA 
peerage, namely, that the more notable or able, are 
(witbm any one homogeneous social class), the ernes 
adio have tiic hugest number of living children. 
Wfdl-known “Burke’s Peerage” is an exeeedu^ coat* 
pieto and accurate book. I have divided aB the pesxa 
(Editimi of 1981) into two groups: first those wfimae 
Bnee are toeoedble as oady as 1466^ and eoaond. 
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those whose male lines are not traeeabk to snoh an 
early date This bears on the average some relataon- 
ship to the date of elevation to the peerage^ hot that 
IS Mother matter 

These in the first group are the peers who belong 
to the very old families, so-called They constitute 
about half of all the peers Their family names axe 
well kmpwn to everyone eonversant with English 
history 

As regards their achievements, which must be in a 
considerable degree due to a mixture of ability, vital- 
ity and ambition, they have aU been placed in two 
groups. First, a comparatively small group who 
have done nothing or next to nothing in the way of 
rendering pubhe service and, second, a majority group 
whose pubhe semcos appear to have been both genu- 
ine and continuous Naturally there are border-lme 
cases dijQScult to place, but these are not very numer- 
ous and I have been careful to place the doubtful 
cases in such a way that they would count against 
rather m favor of my theory Only those over 
34 years of age have been included 

All who have been elected members of parliament 
or risen in the navy to the rank of commander or 
colonel in the army (not honorary colonel), also those 
who served m the great war, have been mcluded in 
the ‘^semee’’ group as well as the few busmeas and 
professional men Both “Burke'* and “Who's Who" 
have bean consulted for each case Qenerally peak- 
ing if there is anything m their biographies that can 
be called “service" they have been inolnded in this 
group 

In ^to of this hberahty of inclusion in the “ser- 
vice" group there are about 68 among the peers of 
the newer families whose achievements appear to be 
either nothing at all, or very inconsiderable. These 
have 138 hving children, which gives an'average of 
203 

There are about 274 peers of the newer families 
who come within the “service" group. These have 
640 hvipg children or an average of 2.33. An even 
greater nse is to be found m favor of the greater 
fecundity of the peers who have rendered “service" 
when we summanse the facts oonceming the older 
families Here about 70 peers with little or no public 
semoe to their credit have 131 hving ofhprmg or an 
average of 1 87, whUe 210 “service" peers have 610 
hving children. The average for hvmg children here 
rises to the surprising height of 2 90 

The English peers evidently want children and 
they have thorn. The best among them apparently 
want Ihem the most, so that in spite of tte large 
•number of sons killed in the war, this speeud caste 
of httmanity is more than bolding its own 


Dr J McKeen Cattell and others have diown that 
parenthood to-day ts largely a vohiBtary matter, at 
least among the more inteUigent dasses. The desire 
for childron is doubtless m part an instinct and as 
far as it is an instmet should be subject to hereditary 
transmission It is m all hkehhood correlated with 
such virtues as domesticity and stalnhty. It appears 
from these figures to be also correlated directly with 
intelligence and ambition. When we reach the typo 
of ability generally called genius there is again a 
falling off in the number of offspnng, but it u a 
matter of satisfaction to know that within the dif- 
ferent groups of humanity there is by-and-large a 
survival of ability 

The average for total offspring for all college 
graduates is lower than it ought to be to keep up 
the tjrpe For all Harvard graduates it averages 
below two Some may say, “What is the use of 
survival of ability when if this goes on long enough 
there will not be any ability left to survive" The 
answer to this is a long one and can only be indi- 
cated here Voluntary parenthood is a recent phe- 
nomenon. The average for all graduates, area IS, 
rises for the more successful to c$rea 16 As nowa- 
days only those who want children have them, the 
children should themselves inhent this temperament. 
This IS a new condition which did not exist until 
recently. From now on this inhentance of the paren- 
tal instinct should m a few generations restore the 
number to a little over two, which is necessary for a 
oontmuanoe of the breed 

It 18 true that the people of the slums are having 
undesirably large families, but this class u now almost 
entuely sepsrated as far as intermamagc is concerned 
fh)m the upper classes— more so in England than in 
the United States, but laereasiagly so on both sides 
of the Atlantic. It is probable tiiat an intensive 
study of famiiies within the slums where brother oould 
be compared with brother and siater witii sister would 
show the same result, namely, the bitter membeni of 
the fsmily havug the largest numbrnr of samviBg 
olbpnDg. 

Fbusbuok Adahs Woods 

QUANTITATIVE HYDROLYSIS OF STARCH 
BY BUFFERED TAKA-DIASTASE 

Tius work represents an attempt to eluninate the 
use of amd hydrolysis in detenmi^ the stanh con- 
tent of plant matc^. 

The standard method le the “maltose hydrolyaia.^ 
This eonsistB in treating the aloohol exbwted Skate- 
rials with taka-diastase in water sohition, fllterinjl off 
the insoluble residtt^ and bmtimg the iUtiwte with 
dilute aeid to hydroly» the dextrin and msltoso to 
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IskeoM. Tlw glneose content of the solution may 
then be determined by any standard method 

This procedure is open to criticism in that the water 
eatraet will contain any water soluble substance 
originally present in the material unless it was dis- 
solved out by the alcohol. Since pentosans are in- 
soluble in alcohol and soluble in water they may be 
present in the water extract These, if present, 
would be hydrolysed to reducing sugars by acid, and 
recorded as starch 

It iB; therefore, desirable to use, if possible, a 
hydrolyring agent more specific than acid Enzymes 
m general are spe<*ifie m their actions, and taka- 
diastase is the most efficient of the enzyme mixtures 
which attack starch Much work has been done upon 
the optimum conditions for enzyme activity The 
optimum temperature range for taka-diastase is 30°- 
40" C ' The optimum pH is 4 0 * The hydrol- 

ysis curve begins to fiatten at 50 hours* and 2 gm 
of enzyme is sufficient to dissolve 6 gm starch* 
Most of this information is in Waksman and Davison, 
'Enzymes,” but curiously, data could not be found 
indicating that any one had put it all together 
Kuhn* reports a curve for the hydrolysis of starch 
by taka-diastase at pH 4 6 for 50 hours at 36" C 
m which he obtains 714 per cent hydrolysis He 
used 2 cc of .5 per cent enzyme solution for 603 gm 
starch, so that it is probable that the quantity of 
enzyme was the limiting factor m that experiment 
Horton* working with unbuffered solutions reports 
that it IS impossible to obtain consistent results with 
taka-diastase. In this laboratory, when 50 cc of 3 
per cent, starch solution was held at 40" C for 36 
hours with 1 cc 10 per cent taka-diastase and 5 cc 
acetate buffer (pH 6 0), glucose values representing 
98,6-1011 per cent, hydrolysis were obtained con- 
sistently. 

The substrate was potato starch which had been 
purified by repeated washings with distilled water 
and dned in a vacuum oven at 120® C over phos- 
phorus pentoxide to constant weight^ The starch 
was not caramelized by this treatment Furthermore, 
the analysis of undned starch of known moisture con- 
tent gave concordant results The reducing sugar 
was detemined by the Sciiaffer-Hartmann* modifica- 
tion of the Mujoson-Walker method. The amount of 

» Euler, Gbemie de Enzyme (Waksman) , Kuhn, B , 
Beriehte der Cheuu GemU 3924, 57 * 2, 1965. 
s/hAL 

•JMd. 

*ThiB laboratory. 

*Kaha| B.; Berldite der CSiea. Gesdl 1924, 57: 

«IIOr«oat /. 4gr. gei, 1981, U. 240. 

A.O.S, 1907, 29: 54. 

*9ehaffer and Hartmann: /. B C., 1920-21, 48 : 871. 


reducing sugar produced by a maltose hydrolysis on 
another aliquot of the same solution was taken as the 
standard of complete hydrolysis 

Reducing the concentration of taka-diastase to % 
did not decrease the amount of glneose formed, and 
% the amount of enzyme gave OS.6-99 0 per cent, 
glucose It was impossible to obtain consistent re- 
sults at pli other than 4.5-5 0 with acetate buffen. 
A phosphate buffer at 4 6 gave 100 1 per cent glucose. 

In view of the present interest in the structure of 
starch it is interesting to note that both acid and 
enzyme hydrolysis consistently gave results equal to 
93 per cent , the dry weight of the sample It is 
possible that the starch was impure and contained 
only 93 per cent hydrolyzable material Davis and 
Daish* working in England, report that and hydro- 
lysis of potato starch gives 93 8-94.5 per cent, the 
theoretical amount of glucose They attribute the 
low results to destruction of glucose by the prolonged 
treatment with acid If the enzyme hydrolysis be 
inaccurate, the fault probably lies in incomplete 
hydrolysis and the establishment of an equilibnnm 
between dextnn, maltose and glucose It seems im- 
probable that this equilibnum point should coincide 
with the point reached by the destruction of glucose 
by acid hydrolysis Noyes’* says that the analytical 
ratio between starch and glucose is 93 The agree- 
ment between these three figures may be ooineidental, 
but the point should be further investigated 

The method seems to give concordant results with 
pure starch, and one senes of determinations on 
grape wood gave values identical with those obtained 
by the maltose hydrolysis, but the method needs more 
work before it can be considered reliable The 
specificity of taka-diastase for hexonsans should be 
more carefully investigated It is also possible that 
the time required for a determination may be short- 
ened by the use of more concentrated enzyme solu- 
tions, or a different temperature 

1 D COCAiINS 

YvnoULTUBC Labobatoet, 

Univbbsitv or OAurowiA 


THE NATIONAL ACADEMY OF 
SCIENCES 

(CunUnued from page 406) 

Studies in ontmal aggregations, protection of the iadi- 
vidual by the mass W, C Allkk (introduced by Frank 
B. LUlie). The Injunons effects of crowding are easily 
demonstrated and have received due attention Bmtfldol 
resiate from aggregations of animals without aj^arent 
social Organisation have eaeaped notice until recently, 

sDa^ and Balsh: Apr Bet., 1914, 4t 15A 
Noyes; J A C. 9^ 1904, 26: 266. 
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wlm group wnrvinX vaStio has been domoBOtratod for 
vwnoiw Iwd ifopodi and for the brittle etarflidii Opkio- 
derma, tmder starvation (AUee) , for man/ animals when 
exposed to toxic roagents ench as colloidal silver {Dn^ 
< wiaa and Bohn, Bresslau, AUoe and Schnett), and for 
eertain marine turbellarums when expos^ to hypotonic 
sea water (Brxewina and Bohn) Groaps of starving ipr 
dividnals show a modified rate of oxygen consumption as 
eompared with wholly similar isolated animals This ap- 
pears to be correlated with changes in muscular tonus. 
Two explanations have been advanced for the protection 
furnished by numbers in toxic solutions Bre^na and 
Bohn postulate an autoprotective secretion which enables 
the animals comprising the group to withstand the toxic 
action better than isolated individuals The other work- 
ers find that with many reagents a large part of the 
protection is due to the greater fixation, by absorption or 
otherwise, of toxic material by the group. This leaves 
open the question of the production of a protective sub- 
stance Beeent critical experiments demonstrate that the 
marine turbellarian, Procerodes, lives longer when a num- 
ber are transferred to tap-water than do similar but 
isolated individuals in the same amount of tap-urater. 
The greater survival value of the group is not wholly due 
to greater salt transfer, for greater protection is for 
nished hy the filtrate from groups than by tap-water con- 
taining a larger amount of sea-salt. The protective ma- 
terial is given oil both by living and by dead animals 
and once in solution vrill pass through ordinary filter- 
paper and will persist after the filtrate is brought to a 
boil. The results confirm the author's earlier suggestion 
of existenoe of methods of integration in ecological 
animal commonitim mere subtle than the food and space 
relatioas usually considered, and demonstrate a mela- 
nism of cooperation among individuals comprising even 
loosely integrated animal aggregations. 

The influenee of a changed eneirefiment la the fomA' 
tH>a of nets epeem and varieties Frakk Colunb Bakir 
( introduced by S. A Forbes) In Barron Oounty, Wis- 
consin, near Ohetdc, a series of small ereeks and rivets 
were transformed into a number of large, shallow lakes 
by building a dam which ponded the waters for a dis- 
tance of some eleven miles The lakes were completed 
some sixty years ago for lumbering operations. The 
ongmal molluscan inhabitants of this region were creek 
and small river species Those mollosks that remained 
above the dam were quickly transferred from a ereek 
habitat to a lake habitat Many of tbeae, such as the 
naiads, Ftfsconaia, SlhpUo Latm^ona and Strophiine, 
as well as the gastropod, Campelona, either migrated up- 
ward to the remaining part of the ereeks, Moose Ear and 
Pokegoma, where the fauna was undiaiiged, or became 
exterminated Certain other species of both naiades and 
gostropodi, Afiadonta grondis plana, LompMc siiiquo- 
ideo, Amnioola hmoea, Stagnicdla caiaeoopkm, Sdieoma 
antrosa and SeUisoma trivplvu, remained in the newly 
ponded waters and in the course of slx^ years have 
become modified into recognisable varieties^ several of 
ublsh occur widely distiibuted in the lakes formed after 


the retreat of the lee f oUowuig the Wiwonrin stoga of 
glaciation. The changes in the form of the shsaV resiiltlng 
from the change in environment have been, in the 
naiades, a shortening of the theU and an increase in 
obesity, and in one ease, JUmpoUiB, of a greatly increased 
height In the gastropods, Amnioola, SeUeoma, dlagai- 
oola, the result has been an inceased globosenesa and a 
widening of the umbilical jregion, In short, a loosening of 
the oolling of the whorls, whereas In the creek forms the 
whorls are cpiled more tightly, leaving a smaller umbilical 
perforation The result of this unintentional experiment, 
conducted on so large a scale and during such a long 
period of time, ii eonclunve proof, it would seem, that 
the environment does have a modifying effect on such 
plostie animal life, the degee of diffefentmtion varying 
with the inherent variability of the organism* What has 
taken place in the Oheteh Lake region is without doubt 
similar to the changes that occurred in the animal Ufe 
of the waters following the different glacial invasions 
of the Ice Age, when the life, which has been driven 
southward by the lee, returned aftm its recession to find, 
instead of river sjstema, like that now existing in the 
Briftless Area of Wisconsin and lUinoU, a vast system 
of lakes, which it invaded and In which it changed from 
one species or variety to another by the process of small 
variations like those shown to have taken place in the 
Lake Ohotek region during a period of less than a 
century. 

Snergp meidboliem om reflated to the plane of nnlfilion 
of cattle • E B Foanxs A study of the economy of 
utilisation of the miergy of feed eattle was ma^ at 
the PeansylvaBia Institute of Animal Nutrition by means 
of a respkatlon ealonmeter. This calorimeter, which is 
|he only snob apparatus in the world of the rise necessary 
for large farm animals, permits of the direct jneasnremeiit 
of the heat given off by the animal, as well as tiia deter 
mination of all f aetora of material outgo, la a dnplleate 
series of energy balance studies with two steers, at five 
phmei of nutrition, from fast to full feed, it was shown 
that the loss in heat per nnit of wright of feed (the 
heat inerement), increases vrith each increase of feed, but 
the rate of inwease in heat inerement is sneh as to be 
expressed not by a straight aseeadiag lino bat by a curve 
falling from surii a line. Ey the subtraetion from the 
gross enerflor of the feed of all losses and eaeptama of 
utUisationr-rnameilj, the potentUl eneorgy of the visible ex 
ereta and of tiie methane prodneed by fsnaentatum in 
the paoneb, and the inereased beat loos due to the eon- 
sumption of the feed, the net energy availabls to the 
animal for maintenance and body increase was derived. 
The total net energy per unit of feed was found to da 
ereaee in a simple proportlimal maimer with inerease in 
feed; but in order to be able to oompute separairiy the 
feed requirements for audatenance and produetiett, for 
guidanoe in feeding praotiea^ it is necessary to detensins 
separate net-energy valnee ci feeds for these podpoee* 
Uring the heat pr^uotion of the fasting animal as the 
meastue of the maintenaafie taquireoMi of wed dnmjgf 
at aU pisnm of nutrition, it Is proposed that me 
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tMVfjr '?aliia b« und m tbe baiw for eoraputing th« 
euiiw MtaiieitaiiM nq«ii>eni«iit of feed. Then a laooiid 
lower Bet-energy ireloe would repreeeat all feed need for 
body iBereaee. Net-energy yaluei of alfalfa bay and com 
mealj for maintenance and for body inereaae, computed 
by a new procedure, are preaented 

The engm and etestiny of prairies Hbnbt C. Oowlis 
( introduced by John M Coulter) Many theories hoTe 
been advanced to explain the treeleseneae of prairies 
None of these hae been generally accepted ae adequate, 
and yet it is likely that most of them have aome degree 
of validity One of the major difficulties hoe arisen from 
lumping together prairies of many sorts and seoking a 
common explanation for thorn all. In thu paper the 
attempt is made to sort out the major prairie typos into 
three groups, which may be called climatic types, edophio 
types and tension line types The edaphle and tension 
line praunes are regarded as having a forest density, but 
the climatic prairies are believed to be more permaneut. 
Recent soil studies show interesting interchanges between 
prairies and forests, and shed much light on various 
sheets of the pmino problem. 

Uffieotion of light from ths surfaee of leswss Chablxs 
A SmiLZi. 

Ths isolation of a erysialhne protsra oMh tvhercidsn 
aeiivity FuntSKOB B BatBXRT In the ease of tubercu- 
lin, as with other biologically active principles, toxins, 
etc, there has always been the question as to whether 
the specifically potent factor is a protein or merely an 
mfinitesimal amount of some very highly active substance 
attached to the protein The difficulty in solving these 
problems has been duo to the fact that the punfioation 
of proteins is one of the most diiflcult chemical tasks 
there la Many previous mvestigators^ beginning with 
Koch himself, have thought the active principle of tu 
berculin, which is responsible for the skin reaction in 
tuberculous subjects, was protein and all of the evidence 
from our laboratory dunng the last three years, %.e, 
experiments baaed upon ehemioal analyses, dialysis^ pre 
cipitation and hydrolysis, have consistently confirmed this 
view. Chief among the evidences is the fact that when 
the water-soluble protein obtained from tuberculin, that 
had been made in a non protein medium, is treated with 
the proteedytie enaymoa, pepsin and tiypsin at the proper 
roaetlon, then ia a lou in btological activity, paralleling 
a chemical break-down In the whole protein molecule to 
proteoses, pqptonee and amiiio scids. This evidenoe, to- 
ge^er with the fact that the water-soluble proiem, when 
not deuatured, will ciystalUae into needles or burrs which 
after five or ten rectyetallisatioiia are atUl potent bio- 
^r*cal|y, would teem to leave very Kttle further doubt 
as to the protein nature of the active prlnmi^e The 
protein is arystaUsed by Hopfcms* method for oTystsRu- 
ing ovalbumni at an optoum hydrogen-ion concentration 
Pointof Om lot of miyatala, after fourtM 

a^tbe^iitte In dhitUled water and filtration 
ffitor^papor botimeii eaeh erystaHiaa- 
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turn, gave the following protein testa. ?%ey were heat 
coagulalde, gave positive biuret, ]diItoa% vanillin, nm* 
hydrin end glyoxylic tests, a negative Molisoh test and 
stained blue with methylene blue. The crystalline protein 
is purer and therefore more potent than the original 
water-soluble fraction of tuberculin from which it is 
made, as indicated by the following test. One tenth of 
a milligram of the original fraction is required to pro- 
duce a maximum skin reaction in tubenmlons guinea piga^ 
whereas, of the protein obtained from It and rccrystal- 
lined ten times, as little as 0 04 mgm., measured as coagu- 
lable protein, sufficed to give an equally strong reaetioo. 
Throughout the expmunentation evidence hae aoenmnlated 
for the following interpretations The protein in tuber^ 
culin in its most natural and unchanged form, is crystal- 
Usable into needles and burrs, but it is an extrem^ 
labile protein very readily becoming less soluble m dis- 
tilled water and thmi not erystallisable. This less soluble 
protein w still biologically active, but loses aU or most 
of its activity' with a further change to complete in- 
solubility in distilled water This denatunsatlon and in- 
stability of the protein m water explain the small yi^ 
of crystals obtained and the great losses in activity dur- 
ing isolation of the protein and emphasise the importance 
of using the quickest and least drastic methods possible 
when the highest yields of most potent material are de- 
sired. In the ease of tuberculin, therefore, there seen^e 
to be sufficient evidence to warrant the conclusioa tiiat 
the active pnneiple is protein It ia a specifically toxie 
bacillary product and a protein obtainable in crystalline 
form, thus passing the first entenoa of punty from a 
chemical standpoint This work has been aided ly a 
grant given to X>r £ B Long by the National Tube^- 
losis Association, for whom the H K. Mulford and the 
Parke, Davis Co. have supplied the tnberoQla]i in large 
quantities. 

Are Cfrgimns, gMamio amd and aspartie aM weeee- 
sory eompoweats of the diet during growthf W. £. Bow- 
KBT and W C Bobx. In continuation of the Investiga- 
tions in this laboratory regarding the nutritive impor- 
tance of the ammo acida, growth studies have been made 
with diets practically devoid of (a) arginine, and (b) 
arginin, glutamic acid, and aspartic acid The nitrog- 
enous portion of eadi ration consisted of hydrolysed 
casein from which the amino acids in queation had beea 
precipitated by appropriate metiioda White rata have 
been maintained for periods of 100 days upon food 
mixtures containing ike modified casein at levels of 18 
and 9 per cent., respectively During these periods exe^i- 
Isttt growth ocenrred. Animals which were furnished the 
18 per eent rations grew at a perfeetly normal ipeed, 
while those which reeeived the 9 per eent diets iaereasid 
in weight at a slightly subnocnul rate. That the liM 
rapid growth under the latter eifeamataaoe waa not dee 
to a deficiency of arginine, glutamic add or aspaxtiA 
add is ehown by the fact the Incorporation in the 
diets of Ike a mino adds in question eBtlrdy failed to 
Mcdsrate growth. The above results point very stronil^ 
to a* WMluim toto MfiaiMk f Mhai* «eiA ui 
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ftipartic acid are probably not indiepenaable for aonnai 
natritioB On the other hand, this faet doea not ezdude 
the poeaibility that aome other eomponent of the protein 
molecule may aaaiime Tioarioualy the functiona of tiie 
miaaing amino aeida. The chemical aimilarlty of proline, 
glutamic acid, and the ornithine portipn of arginine aug> 
geata that theae three compounds may be closely aaao* 
dated physiologically, or even interchangeable m metabo- 
lism. This possibility is being investigated 

Relationship between the etraetnre and hoetmeulat 
prop 0 rtie$ to B Xeprae of eertam orponie aeids Koobb 
A naics and aasociatea (introduced by W. A. Noyes) 

Power series eirponsions in the neighborhood of o point 
on a sur/aoe Eansr P* Lank. In ordinary space an 
analytic non-niled surface referred to its asymptotics may 
be defined, except for a projective transformation, by a 
completely integrablo system of partial differential equa- 
tions in Fubuti’s canonical form 

Zd> = px + + Px», x^ = qx + +flTXT, 0 = logCPy) 

The four homogeneous coordinates of a point on such a 
surface referred to the covanant tetrahedron x, x,, x^, Xht, 
with suitably chosen unit point, are such that, if the 
ratios of the first three of them to the fourth are de- 
noted by X, y, z, there exists an expansion of the form 
saxy - i(x» + y") + 

This paper presents a new method for calculating the 
coeilleients of this expansion to as many terms as desired, 
and computes for the first time the coefBcients of the terms 
of the fifth order Then various geometrical apphoations 
are made Since every term of the series is on absolute 
Invariant it is easy to show how to write the equations 
of many curves and surfaces eovanantly connected with 
the original surface and the geometrical nature of this 
connection is explained In particular the algebraic sur- 
face of order n obtained by truncating the series after 
degree n, which is a generalisation of the canonical 
quadnc4i and cubic surfaces used by TWcsynshi, Green 
and Fubini, is characterised geometrically 

Oroupe generated bg two operators of order three, the 
cube of whose product u invariant G A Mxller. 

Non-monegense ftmeUons (by title) Edward KAgmcR, 

MeilUplg transtitoe groups of prime power degree^ B. 
I> CABAflCHAEL (introduced by G A Miller) 

On a property of frequency distr%bist%ons of the powers 
and roots of vanates of a green distribution H L Ristz 
(introduced by G A Miller) 

Geometrie properties of triple systems: A. Emcb (in 
troduced by G A Miller) 

On the theory of ideals tn an algebra of fMte order* 
G A. Wahlin (introduced by G. A Miller) 

X^ht quanta and interfarenea: A. J DSMima. The 


reconciliation of the mterferenee of light with thn qiuan- 
turn theory of atomic proeesses leads to great dUBeoltiei. 
Hitherto no experiments have been ma^ in which the 
light from a single atomie emission wae examined. In 
this paper interferenee expenmenta are described in 
which only one atom at a time was excited Interference 
patterns were observed just as when the light is produced 
by many atoms radiating at the same time, showing that 
a single light quantum follows the elasmeal laws of di^- 
siou at a j^alf silvered mirror and of subsequent recombi- 
nation with the phase difference requited by the wave 
theory of light. 

The structure of atoms as a penodie function and its 
relation to lon^ formation and valence * AftTUtra A Norm 

X-ray methods and rmults m the examination of fibrous 
materials, parUeulttrly asbestos* Qxoboe L. (Xabx (1) 
Typical X ray diffraction patterns are presented for the 
foUowing fiber crystalline matenals natural cellulose, re- 
generated cellulose (rayon), silk, cobwebs, wood, stretched 
rubber, balata and gutta-percha, y polyoxyroethylene 
(methyl ether), worked grease, drawn and rolled metals, 
and 7 varieties of asbestos (2) A new modification of 
the monochromatic pinhole diffraction method is exempli 
fied for the case of ehrysotUe asbestos. (3) The method 
of calculating the identity period in the direction to the 
fiber axis is shown to be entirely independent of any as 
sumptions concerning erystallographic ayabmn or arrange 
ment of atoms and moleealee in the unit crystal eel) 
(4) The practical ngnificanoe of fibenng m terms of 
behavior is mdieated, with particular reference to the 
use of the X ray method in testing, specification and re 
search The patterns for the varietiee of asbestos are 
correlated with action of acids, heat and most desirable 
properties when used as catalyst base (contact sultuzie 
acid process), Gooch filter, brake bands, etc. 

Surfaces W T> HARxma. 

The photochemical decomposition of hqdrogemodide , 
the mode of optical dissociation BroyABD Lewis (intro 
duood by W A. Noyes). The photochemical deoomposi 
tion of hydrogen iodide waa studied at low gas pressures 
where the coUinon frequency is comparable with the mean 
life of the excited state. The quantum efiteiency ot the 
process was found to be idNmt two, whieh agrees with 
Warburg’s value fbr hi^ gas preistum This indicates 
that hydrogen-iodide diasoeuites In an elementary act as 
a result of absorptioii of radiation without the necessity 
of a eollision. From the Continuous absorptum ^peetrwn 
it IS shown that dissociation takes place mto a normal 
hydrogen atom and an excited iodine atom in the^ state, 
the excess energy, if any, being diiaipaied as kinetie 
energy. It ia pointed out that the time between absoiF 
tion and dissociation is shorter than 2x10-* second. 

The volcano problem: Abivkub L, 1>4T, of thfi <3hB0- 
phyiieal Laboratory, tfmvtfie Institattoii, Washington. 
(To be ce s^H nnc d) 
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SPECIALIZATION AND COOPERATION 
IN SCIENTIFIC RESEARCH^ 

The three great functions of a university are to 
train young people in the art of living, to guide them 
in the search for truth and actually to engage in the 
pursuit of truth The first two of these are univer- 
sally agreed upon and endorsed, but not so universal 
and whole-hearted is the recognition of the third — 
the research function of an institution of higher learn* 
mg In some quarters the research aspirations of a 
university meet with distinct disapproval as encroach- 
ing upon the supposedly more serious busmess of the 
mstitution In other quarters they are viewed with 
gmdgmg or amused tolerance as harmless little 
idiosyncrasies in which scholarly men must be in- 
dulged in order to keep them contented and out of 
mischief In the more enlightened quarters, however, 
it is realized that a university can not best perform 
any of its fimctions or measure up to its opportunities 
unless full and ungrudging support is given to its 
attempts to advance human knowledge 

In such a gathering as this I need make no defense 
of research as a valuable and legitimate activity of a 
university It may not be out of place, however, 
briefly to review some of the considerations which are 
involved These naturally fall under three heads, of 
which the first is 

I Advantage to the student If ability to think 
clearly and mdependently, to organiEe all his avail- 
able mental resources, to direct his best efforts for 
the purpose of solvmg problems and meeting difleult 
situations is a tiling worth gaming, then research IB 
an important port of a student’s traming For the 
carrymg on of research and its aucoess depend on 
the degree to which these qualities of the mind con 
be focused oii the problem. And what qualities of 
the mind are more important to develop than thesef 
They ean not be developed by that woefully overdone 
method of teachmg by the easier process of fact- 
cramming To learn a thing one must do it To 
develop these mental traits they must be exercised. 
And the exercise of these mental traits, focused <m 
some problem, w reaeareh. 

Another advantage of research to the student is to 
be found m its stunnlation of his interest Nbwa- 
days people are not interested in tilings stako^ they 

1 Address delivered at the Founder’s Day Exercises, 
I^ogh University, on October 5, by ProfesBor K, T. 
OoisptoB, Prinoeton Uuvertity. 
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mii0t be iQoving ahead. Onr age le lookug forward, 
fiot backward. For this reason we teachers find onr 
students lukewarm or lebeliious i£ oonfronted with 
the prospect of a long, long study of facts, laws and 
erents for their own sake, without any immediate 
objective* But if we can put the student on his 
mettle by arousing his curiosity or iifterest in some- 
thing into which he feels that he can put his creative 
and critical personality, it is rare indeed that he fails 
to respond. 

I was at one time on the faculty of a small new 
college m the far west Here not only was every 
graduating senior supposed to present a thesis em- 
bodying some original research m the field of his 
major subject of study, but class study itself was 
largely built around the idea of ongmal investigation. 
I have never been in such an atmosphere of under- 
graduate intellectual activity Real study was not 
neglected but stimulated The objects of this under- 
graduate research were, of coarse, of various values 
But whether it was sleeping, eating and talking with 
the army of the unemployed m the old Billy Sunday 
tabernacle in order to investigate the causes of their 
economic troubles or whether it was attempting to 
predict the weather from observations of wind, 
barometer and length of a horse hair, it dud lead to 
eager study and independent judgment, and it led a 
very large proportion of the students into post- 
graduate study 

A few days ago I was talkmg with a chemist who 
told me how he happened to take up the study of 
sugars and other carbohydrates Diuing his semor 
year he decided to go on with post-graduate study, 
but did not know exactly what he wanted to do. He 
was just generally interested in science His profes- 
sor of physics had asked him to assist m some research 
work on the solubility of a certain kmd sugar by 
testing its parity by the well-known method of mea- 
suring its power to rotate the plane of polarisation 
of light In doing so he noticed that he obtained a 
variable result depending on whether he measured 
this effect immediately after dissolving the sugar or 
waited some time before making the measurements. 
The professor then suggested that the further inves- 
tigation of this phenomenon might be a good thing 
to follow up. His professor of chemistry, on the 
other hand, pooh-poohed such a project as trivial and 
almost certam to be pnnoipaUy a waste of time He 
urged this student to take a good advanced text-book 
of organic chemistry and, starting at its beginning, 
go nght through it and actually make a sample of 
every organic substance whose method of preparation 
was described In this way, correctly argued the 
professor, he would become a sbllful and learned 


Now the mvestigaijon proposed by the {d^cs 
professor might have been of trivial importance, but 
the idea of doing eomeihing new appealed so strongly 
to the student that he ehose to try it. The result of 
this work was a fundamental discovery regarding the 
nature of sugar which has opened up a life’s woik 
for this man, made him one of the three world’s 
authorities m this field, and shows promise of throw- 
ing light on some of the obsenre phenomena of diges- 
tion and metabolism. 

The second consideration to which I would call 
attention is 

II. Advantage to the teacher Of course anything 
which benefits the student is at the same time an 
advantage to the teacher The preceding remarks 
may tiierefore be considered as applying also under 
this beading. In addition I would call attention to 
the pedagogical value of research in maintaining the 
enthusiasm, confidence and prestige of the teacher. 
Concerning his enthusiasm and confidence nothing 
need be said, for it is obvious that a man possesses 
these qualities especially m regard to a subject to 
which he himself is contributing If you wiidi to 
learn something about houses, talk to a man who is 
building one; if you wish to learn something about 
textiles, talk to a textile manufacturer, or his shop 
foreman, not to a clerk who is paid to sell textiles 
over the counter and who knows just enough to 
answer the questions usually asked by customers, if 
you wish to know some field of knowledge, go to a 
man who is contributing to it 

As regards the prestige of a teacher, his general 
standing in the eommuxuty and the regard m which 
he is held by his students much might be said, but 
I shall make only one suggestion. It is well known 
that the general prestige of a university profenor 
in Europe is far above that in this country. Der 
Herr Professor Oeheunrat is a power in the country 
and an ideal to his students, most of whom would 
give anything to become such as he How many of 
our students envy us our poaihonsf Not so many, I 
fear. To what is the difference duef I would sug- 
gest two elements of the situation which appear to 
me to deserve consideration. 

In the tremendously rapid developmmit of onr 
country we have always had room for expansion and 
had at our disposal vwt untouched natural resources 
from which to draw. Ccnsoquently great industries 
have been based upon explditation of these resOfirees 
and the v^hole tenor of our busiiieBs life is pemeated 
with the idea of sueoess to the pushei^-^ the aggvee- 
sive, qmek-witted and perhaps not too scrapnhqts 
fellow who knows a good thing when he sees it. The 
American idol has been soOBess, meaning tgmSf 
busmeei sooeess. Tliere are fhoosaads Ibate 
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attained thia eaooew by our WHiaUed keen bnabesa 
methoda to one wbo baa attained it through aeholarly 
inteUeetual effort — and our country la atill young 
and undeveloped aiough to stand it. 

In the older oountnea, however, equilibnum has 
been reached The natural resouroes ore Imuted and 
their conservation is a momentous question Com* 
petition is keener It is universally reoognused that 
the economic outlook is dependent on the wisest (not 
the fastest) utilisation of resouroes. Hence the 
whole mduatnal structure is far more dependent on 
research than is the ease in this country, and the 
value of research is correspondingly more universally 
recognised So the university professor, who there 
18 preeminently a research man and trainer of re- 
search men, is recognized as an invaluable asset to 
the community 

1 believe that a second element in the situation is 
the very rapid growth of the sehools in this country 
It has been impossible to tram teachers or increase 
budgets rapidly enough to keep paoe with the de- 
mand Consequently the average dtnesB of both our 
teachers and our methods leaves moeh to be desired 
1 do not wish to decry our school system, for it has 
developed magnificently eonsidenng the magnitude 
of the difficulties to be overcome. But I believe that 
the consensus of opinion among those who have 
studied the situation (as opposed to the popular 
conception) is undoubtedly ^t, as regards quaUty, 
the education m a number of the European countnes 
IB distmotly supenor to ours. And if we fad to 
demand and bring out the best m our students, we 
fail to the same degree to earn their respect and 
that of the community 

Now, m the field of higher education, the funda- 
mental difference between our usual methods of edu- 
cation and those in vogue m the European countries 
to which I have referred is found in the degree of 
independence and responsibility expected of the stu- 
dent Here we have too largely earned over the 
secondary school methods of maes production, involv- 
ing frequent tests, marks and examinations, careful 
assignments of blocked out lessons, adberenee to text- 
books, supervision of attendance and study. There 
the student is set to maeter a subject. How or when 
he does it, whether throufl^ the aid of the professor's 
lectures or not, u not of mudh consequence. The big 
requirement is that he pass a comprehensive examina- 
tion at the mid. He bows that if he fails it u his 
own fault, and also that the ehmoe positions in pro* 
fcsnonal and goivetnment service will go to those who 
pass with highest diatinetion. He baa therefore the 
inoentive to exert every eflmrt, and he must do it to 
ft iarie extent indspeadentiy. This independence of 
stedy, ediieh edmlBactea in reseamh, inevitably leads 


4S7 

to respeot for the men who have oontnbuted to the 
subject which he studies. The professor is thus m 
guide and example rather than a taskmaster or tutor.. 

As evidenee of the truth of these remarks and as a 
hopeful sign for the future I may call attention to 
the increasing tendency m the colleges of this oonntry 
to increase both the excellence of achievement en- 
peeted of the student and the amount of freedom 
and responsibility accorded him m his endeavor to 
attain it This movement is usually undertaken 
somewhat timorously and in small steps, but I have 
yet to hear of a place where it has been tried and 
has not met with marked snocess and approval both 
by students and faculty. I am therefore firmly con- 
vinced that, in the field of higher education, we have 
greatly overestimated the importance of pedagogical 
systems and have greatly underestimated the poasi- 
bilities inherent in a mutual relation of student and 
professor as common searchers for the truth. 

In this brief analysis of the importance of research, 
my third headmg is 

HI Advantage to the community, Inventora in 
this country have always been {lopular idols. We 
tell young sehool children about the mventions of 
Bobert Fulton, Eli Whitney and Thomas Edison. 
We have been blessed by a number of men who hod 
the spark of genius to conceive of a steamboat, a 
cotton gin, a dynamo or an ineandeBoent lamp and 
numerous other machines and prooesses on whioh so 
much of life to-day depends. Nothing in the world 
18 BO potent with posmbilities as a new idea, and 
really new ideas are rare and the product of genius. 
(Not all inventions are of this class Though I ooea- 
sionally enjoy Life Saver candies, I do not believe 
that the invention of the hole m the candy deserved 
the reputed reward of a million dollars, or that the 
invention of a blue stnpe on kitchen utensils should 
establish a man m either Wall Street or the Hall of 
Fame.) 

As 1 have said, we have always lauded the inventor. 
But both behind and in front of the inventor is the 
true research worker The research worker first 
makea a fundamental discovery, then he proceeds to 
investigate it in all its aspects and attempts to ex- 
plain it m its relations with other known phenomena. 
Next the inventor sees some way of turning this dia- 
eovery to some practical account— and this is the step 
ordinarily called invention. Finally other research 
men investigate ways m whidi this practical appli- 
cation of the discovery may be made moat efficient 
and festive Who, m this eham of activities, de- 
serves the creditf The patent and the right to finan- 
cial rewards go to the inventor, and I should be the 
last to try to belittle the value of his work. My plea, 
however, is for greater realization of the fundamental 



Bomms 


cm. vcn, im 




4sail ladupmable ofamoter of t«a 1 adentiflti nsetarob^ 
bott as prerequisite to invenfao&s and as assential to 
their perf eetion 

Permit me to ^ve one or two illnstrations, whieb 
I ehoose from my own field of seienee, thongh I 
realise that equally etnkuig illustrations could be 
^drawn from other fields by those faidihar with them 

Back in the seventeenth oentniy a number of 
Prenehy English and Italian scientists investigated a 
newly-diseovered phenomenon, which was that air in 
the neighborhood of hot objects was not a good in- 
sulator but could conduct feeble eleotne currents 
The phenomenon appears to have attracted no further 
interest until Guthne, in 1863, showed that a red 
hot iron ball, suspended m air, could retain a charge 
of positive electricity but not one of negative elec- 
tricity About thirty years later two Germans, 
Elster and Geitel, again took up a study of this 
phenomenon and with charaetenstie German thor- 
oughness, investigated the electric currents obtained 
in all kinds of gases in the neighborhood of a variety 
of heated metal wires. Then Edison found similar 
currents of electricity flowing from the filaments of 
his newly invented carbon filament lamps into the 
surrounding partially vacuous space Those and 
numerous similar investigations led to no satisfactory 
explanation of the phenomenon 

But, about this time, the discovery of X-rays by 
Boentgen, of radioactivity by Becquerel and the re- 
searches of Sir Wm. Crookes led to the discovery of 
electrons and largely at the hands of Sir J J* ^om- 
eon and his pupils there was developed a coherent 
theory capable of explaining the known facts of 
rieetnc dischaiges in gases and of prediefong many 
new phenomena hitherto unsuspected. An^ng other 
things, Thomson showed that the electrical eondue- 
tmty of gases in the neighorhood of hot wires is due 
to electrons which are emitted from the wires, and 
that this emission occurs even in the best vacuum 
Then one of Thomson’s most brilliant pupils, 0 W 
Biohardaon, developed a theory to explain this emis- 
mon of electrons and, in a remarkable series of laves- 
tigatums earned on partly m Eni^and and partly 
at Prmoeton University, he arrived at a very good 
understanding of the various factors which control 
this emission of electricity from hot bodies. As far 
as I have been able to verify the matter, every inves- 
tigator who had made an important contribution to 
the discovery and study of the phenomenon up to 
this point bad been a university professor or his 
pupil, with the single exeephon of Edison. 

Now the story of how this was put to practical use 
has been the subject of much patent litigation and 
time were doubtless a number of nearly sunultaneoua 
it^ in the matter As I heard the story it is as 


fbliows, which, if not exaeily true in detail, ia cer- 
tainly true in prmciple. BndiardBOB driivered a lee- 
turs before an Engineering Society. At 

the close of the lecture an deetncal engineer came 
up to him with a pencil sketch on the bade of an 
envelope and a^ed whether the filament and metal 
electrodes m a glass bulb, tiiere shown, would not 
function as an electne valve^ to permit electno cur- 
rent to flow m only one direction. This snggeation 
was an invention, the foTemnner of all our radio 
tubes, certain types of battery ehargers, important 
links in long distance telephony, special furnaces for 
careful metallurgical processes, and modem X-ray 
apparatus Now there are hterally thousands of men 
engaged in researeh on this subject, which has drawn 
on the engineer, physicist, mathematieian, chemist, 
geologist, biologist and physician The importance 
to our eivilisation of the modem means of oommuni- 
eation made possible by tins work can scarcely be 
conceived 

1 have gone into this example m some detail Some 
other lilustrahons I have time only to suggest Their 
development has gone through the same general stages 
as in the case just discussed. 

The entire industry of electrochenustry is built 
upon the diseovenes of Faraday, a professor at the 
Royal Institution 

Joseph Henry, first a teacher in a boys’ sdiool, 
then professor of physics at Princeton, eemstmeted 
the first real electromagnet, the first telegraph and 
printing telegraph, had a wireless net with wMch his 
family used to call him from the laboratory to his 
meals and, most important of all, diseovered, jointly 
with Faraday, the laws of eleetromognetic induction 
which underlie all electne power madimery. And 
when urged by his fnends to press his olaiiiit for 
patent rights he answered that his smentiflc work was 
too important to be hampered by attending to such 
tnvial matters. 

In the electne light industry, tile mpgle discoveiy 
of a method to make tungsten wire, which involved 
8<»ne years of painstaking and disheartening researeh, 
is conservatively estimated to save the American pub- 
lic Ifi., 000, 000, 000 per year in electric light bills. 

Of course not dl our industnal life is dependent 
to the same extent on researeh At the head of the 
list I would pifice Budi industries as the Bdl Tde- 
phooe Company, the radio companies and great 
chemical firms such as Du Pouts. At the bottom of 
the list would come those based on exploitation of 
natural resources, sudi as eoal, sted, lumber and 
farming Tet in all time tiie tune is rapidly ap- 
proadiing when research will beeome of predominat- 
ing importaiioe in enaUing flie indnstnes to meet the 
demands made upon tiiem. Aa intereetmg exomide of 
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jjtm it fmmd m tiw «! iaduitry. Jwrt after the war 
two yoanif azuvemty instmeton ooneeived the idea 
of atdiBiBg certain wdl-*known laboratory tnetromwts 
and metiiods for the location of oil fields. They made 
some teste to prove its feasibility and talked about 
taking out a patoit, but, being inexperienced^ decided 
first to consult a prominent oil gedegist He ex« 
pressed interest and approval of their method* but 
discouraged them by saymg that oil geologists now 
know all that this method could give m regard to oil 
location* so that such a device would be quite super- 
fiuous So they dropped the matter Now, less than 
ten years later, this very method is in use together 
with several other applications of laboratory devices 
The oil companies are obtaining an astonishing record 
of '^strikes'’ by tbeir use and are vieing with each 
other to secure properly trained men and equipment 
to beat their competitors in the survey of new fields 

If we turn to biological and medical science, we 
come to a field which is almost free from induatrial 
exploitation, but which is even more fundamentally 
important than are the physical sciences to human 
welfare In these fields the only possible advance 
comes through research, and research is done almost 
exclusively in such altruistic institutions as universi' 
ties, hospitals and foundations such as the Rockefeller 
Insbtnte 

Those illustrations bring out with striking empha- 
sis three facte (1) Inventions were preceded and fol- 
lowed by a very great amount of research work (2) 
The research work which paved the way for the in- 
ventions was earned out almost exclusively in uni- 
versities (3) The entire body of work has resulted 
m the establishment of large industries and m inesti- 
mable <q[>portaiuty and profit to humanity 

Let me in another way emphasize our debt to re- 
search, SomologiBte have pointed out the important 
part played by slavery in the development of civiliza- 
tion It was only wlm the ablest men’s routine work 
was done by ^ves, giving them leisure tune to think, 
that those ideas were evolved which resulted in the 
physical and spiritual uplift of the race To-day it 
is estimated that our praotwal applications of scien- 
tific discoveries have a producing power equal to sixty 
slaves for every man, woman mid child Compare, 
then, our pneent life with that of our pnnutive an- 
oestors, and yon have a vieiofn of our direct and uidi- 
reet debt to reseaidi 

Let us turn now to eome practical aspects of the 
sitoatimi which have a bearing on our attitude toward 
znseaereh in the future I wuh very briefly to call 
attention to fomr ooxudiHUinB whi^ seem to be cer- 
tainly juetifted by paataxpexmea. The first of ihaae 
isihat: 

I. fiessareh iMsf be mors peasrally sneoarapsd and 


supported. You may have thought, m uqt lUnafaa- 
tiona of the advantages whuh have been derived from 
research, that I gave undue emphasis to inveniioxt and 
eommeicial development, I did so purposely, for 1 
wished to bnng out a contrest im me diate 

financial returns are in sight, the kemi search for 
profits which spurs our businees life brings quick sap- 
port and reward Thus industnal research and devd- 
opment are coming more and more to be looked upon 
as shrewd business policy Purely scientific research, 
which is abflolutely prerequisite and basic to inven- 
tion and development, is, on the other hand, generally 
earned on at a personal saenflee and cramped for 
facilities. The average scientist has to battle against 
the odds of other supposedly pnor duties in order to 
get time for concentrated thought and sustained ex- 
penmental effort How short-sighted is this policy, 
which starves the roots of our future progress! Yet 
it 18 easily understood The results of purely scien- 
tific inquiry are uncertain. There are many tnvial 
steps for one great stnde in advance, and there is no 
foretelling m which direction this stnde will be No 
ordinary business organization which has its vision 
fixed on the profits of the next few years can, as a 
selfish business proposition, support pure and inde- 
pendent scientific inquiry, because the chances of a 
return within this time and in the range of its inter- 
ests are too remote A few only of the big industries 
do support pure research from altruistic motives be- 
cause they are able and willing to return to pure 
science a little in return for the benefits derived from 
it, or they may support it because their interests are 
so varied that they can justify taking a chance on 
some discovery tliat can be turned to profit, or they 
may support it for reasons of publicity and person- 
nel Whence, then, is support for scientific research 
to be obtained? 

In the first place this support should come from 
those same funds which support the other aebvitiea 
of our universities, on the ground that research is an 
essential element and method of education. In the 
second place it will eome from altruistic citizens and 
ozganizations who possess the wisdom and imagination 
to visualize the possibilities which research will un- 
cover for the fntura In the third place, as I have 
suggested, it should come from industrial and busmess 
oxganizatiotts. I should like to eee aU such enterpmseo 
which pre^ directly from the work of science taxed 
to support research Probably this can never be deme 
by legal means, but its equivalent may be brot^^ 
about by publicity and the force of enlightened pub- 
lic opinion. If, for example, a large proportion of 
sooh industries could be induced to share tiie burden 
of eupportuig lesaarcb and this were done on m texge 
eeale, nb one uiduatry would be handicapped in re- 
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apeot to the othera aad from the widespread nature 
of the research thus made possible, every industry 
would have a reasonable expectation of obtaining 
something to its direct advantage in addition to the 
indirect benefit of general business stimulation Such 
is the justification of the ^^Hoover Fnnd” which the 
National Academy of Sciences is attempting to raise 
from large industnes with the strong backing of Sec* 
retary Hoover Finally, support may come from the 
government, if this can nse above the pressure of 
political struggle and popular appeal for tax reduc* 
turn, and look to the welfare of the future True, the 
government is now supporting a few research agen* 
ctes, but on a very niggardly scale, in very restricted 
fields, and with such pressure for immediate practical 
returns as to drive out those scientists who might do 
big things and almost to kill the possibility of that 
t 3 rpe of research which might have great conse* 
quences 

It has been said that civilization is measured by 
the degree to which the people will sacriflee present 
desires for the sake of future benefits On this basis 
the degree to which wo support research should count 
heavily m estimating our degree of civilization 

The second conclusion whidi I would draw is that: 

II Th0 umverstitea must be the ehtef agents and 
mfnnapnnga of reaearch There is no organization 
other than the universities where there are gathered 
together the men of scholarly training capable of 
carrying on research in the whole field of scientific 
inqiury If there tosre some other suitable organiza- 
tion, it 18 there, rather than to the universities, that 
young men would go for research training, and this 
organization would at once become a university Such 
work IB undoubtedly the function of the universities. 

Furthermore, it is a well-known paradox that the 
discoveries which have led to the great^ practical 
results have not been made by the men wlio were seek- 
ing the practical results. The reason for this is plain. 
The man who is seeking a certain end is mentally 
mreumsenbed by the methods which are already 
known for attaining this end He may perfect some 
previous process, or he may see how to apply some 
phenomenon or principle which has not hitherto been 
^pbed, but his mental state handicaps him in dis- 
covering anything fundamentally new The basic 
research must, therefore, be a free and unfettered 
search for truth It is the universities alone which 
can offer any considerable opportmuly for such 
endeavor 

Besides this, it is to ike universities that the indus- 
trial laboratonoa and government bureaus must turn 
for their trained men. The head of one of the largest 
electrical companies recently stated that the only limi- 
tation to the development and extension of his indus- 


try lay in ike dearth of trained men fitted to tdee 
charge of the developments which they had in sight 

The third lesson 1 would draw from ^e expenenoe 
of the past is that: 

III Beaearch must proceed by $peeu$luat%on^ Re- 
search has always required concentration, but it did 
not formerly require intense specialization Look, fbr 
instance, at Benjamin Franklin, at once philosopher, 
publisher, scientist and diplomat SSven in science he 
did not specialize To quote from on admirable ad- 
dress by Dr Little before the Franklin Institute * 

Among all the activities with which his busy life was 
crowded, Franklui undoubtedly found his greatest inter- 
est m the pursuit of science . At a time when nearly 
everything was awaiting explanation, his focused atten- 
tion ranged like a searchlight over many fields. He 
observed the movement of winds and developed a theory 
of storms He considered ventilation and the causes of 
smoky chimneys and proceeded to invent new stoves He 
introduced the Oulf Stream to Falmouth skippers and 
demonstrated the calming effect of oil on turbulent seas 
to offbers of the British Navy at Portsmouth From 
earthquakes he turned to the heat absorption of colored 
cloths and the fertilizing properties of gypsum. He 
wrote on sun spots and meteors, waterspouts, tides and 
sound The kite, which for centuries had been the toy 
of boys, became in Franklin's hands a scientific metm- 
ment, the means to a great discovery That ili jfignifl 
cance is, even now, not universally appreciated Is riiown 
by the recent answer of a school boy, ^^Lif^tdlng differs 
from electricity because you don't have to pay for light 
ning " To Franklin , we owe our initial conceptions 
of pontive and negative electricity, and he was the first 
to suggest that the aurora is on eleetncil phenomenon. 

But to-day each individual branch of science le 
larger than the entire body of science of Franklin’s 
day The philosopher may still contemplate the en- 
tire field of knowledge and consider its interrelation- 
ships, but no man can do creative woric in the entire 
fidd. Some espemally gifted men can leave the im- 
print of their genius in a larger variety of directions 
than the majority of us, but the bulk of the researdh 
of HiB future eoems destined more and more to be 
earned out by people who ere highly trained in spe- 
cialized fidds. 

With this tendeney ccmies ibe necessity of a balanc- 
ing movement, which » my last oonduuon: 

IV. Beeearch muat become more and more eooperth 
tive' An obvious handicap and danger of spedaliza- 
tion is that a man may not know, and in fact now-a- 
days enn not know, even all the aspects and rdation- 
shtps of hiB own special Add, however small Hence, 
unaided, he becomes hdpless through the very ape- 
ctaHzaticm which he hoped would give bini powar. 
The remedy for Uiis danger lies m oooperatkm be- 
tween workers in dosdy rdated brandies of 
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Joit «8 ia the prooeas of organic evolution ve find 
increaaing speoialiBation oooompanied by increaBing 
interdependenoe, just aa the growth of highly special- 
ised indnatrieB has necessitated careful attention to 
their coordination, just so the increasing specialization 
m research makes necessary an increasing degree of 
contact and mutoal assistaneo between scientists. 

To take just one example Though physics is the 
most mathematical of the sciences, the average re- 
search physicist and the average productive mathe- 
matician speak languages unknown to each other To 
make advances m one field available for progress in 
the other there has arisen a chain of connecting links 
We have the expcnmental physicist, the theoretical 
physicist, tlie mnthematical physicist, the applied 
mathematician and the pure mathematician I do not 
believe there is a single living scientist who could at 
the same time classify under all six headings There 
IS possibly one, named Einstein, who might classify 
under five, and there are very few who could classify 
in four of these groups 

How can this essential cooperation best be brought 
about? Certainly no single formula will servo to 
solve the whole problem, and no solution will be easy 
because lesearch, to be efiective, must be independent 
as well as coordinated, and these are two almost an- 
tagonistic features Several solutions may, however, 
be suggested as of proven value and worthy of en- 
couragement 

One of these is the encouragement of research in 
the so-called border-line fields such as mathematical 
physics, physical chemistry, biophysics, biochemistry, 
etc Not only ore such coordinating studios necessary, 
but they are, in my opinion, the most fruitful Helds 
of investigation Nature herself is not divided into 
a physical world, a chemical world, a biological 
world, she is a unit These artificial distinctions have 
been introduced for convenience and because of our 
inability to see the whole field at once They have 
resulted in rapid development in the pariioular direc- 
tion and by the particular method of each of the 
sciences, whereas work in the border-line fields has 
lagged behind. It is as if the whole field of knowledge 
were originally a desert When the ram fell on this 
desert, the water flowed off in streams and rivulets, 
each digging its channel deeper and deeper but leav- 
ing the intervening space relatively untouched. The 
best plaee to dig is now in these intervening spaces 

The necessity of coordinating border-line work is 
recognized by such farnughted organizations as the 
Oeneral and Intemationat Eduoation boards and tbs 
Rookefelier Foundation whioh bave^ for example, sup- 
ported the great system of National and International 
Reseaxdi Ftllowshipa, one of whose guiding prmel- 
ples is the etinnilatioii of nsearoh in the border-line 
fi(3ds. In our tuuversities further fh^ 
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ageraent dumld be given to men to prepare for woric 
in these directions. 

Another solution can advantageously be advanced 
by wise administration of the universities. There 
seems to be a wide-spread, but ill founded, feeling 
that all departments of a university should be devel- 
oped together and kept closely abreast Perhaps this 
relieves the administration from embarrassment, bat 
I venture to suggest (though the suggestion is not 
new) that this is not sound educational policy except 
for an ideal institution which has unlimited resources. 
Such a policy dissipates effort, and if every institu- 
tion followed it we should have the spectacle of a 
great many niaversities all very much alike and all 
with struggling, mediocre departments Much more 
effective ui advancing knowledge as well as in bring- 
ing distinction to the university is the policy of sup- 
porting to the available limit certain departments 
selected because of their already outstanding charac- 
ter, or because of the traditions and purposes of the 
nmversity, or for any other reason If these favored 
departments are chosen in a coordinated group, then 
the university becomes an active center for the devd- 
opment of that field and the promotion of cooperative 
effort For example, one institution may choose to 
give particular facilities for advanced work in classics 
and languages, another in batoncal, economic and 
social sciences, another to physical and biological 
sciences, etc If we were to examine the record of 
those universities of limited endowment which have 
nevertiideas been preeminent in the life of the coun- 
try, we should find that they attained this preeminence 
through concentration of effort The words ‘^To bun 
that hath shall be given’’ apply here as well os else- 
where. 

Through oonoentration of effort in a coordinated 
group of departments, a university has the opportu- 
nity not only to correct the dangers of over-specialiea- 
tion, but also to take a strategic position m fulfilling 
its obligations to society 

Much con also be done to promote cooperation and 
coordination throngh actual methods of organization. 
This has been stnkin^y demonstrated in some of the 
big industrial researeh laboratories, from whidi the 
output has greatly exceeded the individual capacities 
of the research woricers and has been achieved only 
by coordination of effort. Snch organization requires 
a very vnse and far-visioned director who can visual- 
ize the big ob;|ectiv68 and steer through the mass of 
petty details which must be worked out in order to 
attain them. 

In a university, where the number of workers is 
much smaller than m a big industrial laboratory, such 
army-like organization does not appear feasible or 
pml^bly desiraUe. Mudi is being done voluntarily 
by ecieatizts themselves in dividing up partioular 
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Adds for oooperative investigation, and this is being 
fostered bj research committees of oiganuationa like 
tibe National Research Council However, tiiere is 
another direction in which more ^active oiganiaation 
18 possible within the umversitieB themselves* 

Departments of a somewhat more flexible nature 
than those to which we are accnstoiped and which 
oonld, more than now, be built around one or two 
outstanding men in the department, could give these 
men an opportunity for ox^amzation and concentra- 
tion of effort which is now rarely possible This 
would, of course, require careful selection of men In 
this matter of organization of departments around 
the most productive and outstanding men, of taking 
for granted that they will have research assistants to 
increase the efficiency of their labors, of selection and 
recognition of men on the basis of merit and promise 
rather than seniority, and of wise procedure in the 
selection of men to All important posts, America is 
for more backward and bound by tradition than are 
those European countries in which scientiflc achieve- 
ments have been most rapid It may surprise you, 
for instance, as it did me, to learn tiiat in America, 
the land of wealth and opportunity, there is no uni- 
versity which 18 able to offer a salary equal dollar for 
dollar to salaries which universities even m war-ridden 
Germany will offer to secure the outstanding men 
As is the tendency m other things Amenean, our ten- 
dency to standardize, which is so useful in some direc- 
tions, is interfenng with our ability to recognize, 
secure and do our best This situation m our universi- 
ties IB, 1 believe, a grave one li we set as our ideal 
the beat possible achievement. 

In these remarks I have attempted to suggest some 
of the accomplishments and opportamtics of research 
and to indicate some of the directions in which we 
may hope to bnng about even more fruitful service 
of science to society in the future 

This, gentlemen, is the situation. It is a situation 
that calls for serious thought and constructive action 
The things which I have been able to say are not new, 
but I smoerely hope that you may find m them rea- 
sons sufficient to enlist your sympathy and active 
support of any movement which has for its purpose 
the better service of science to our country and to 
humanity 

Karl T. Goxptoit 

Pmnceton Univtosity 


SOME PROBLEMS IN BOTANICAL 
CLASSIFICATION^ 

Tan systematic botamst (or taxonomist as he is 
often called) has a double duty First, he must give 

1 Extract cf addroM before the Juae staff meethig of 
the Kew York State Agricultural Eaq)erim«at Btatloa, 
Geneva, N Y, June 6, 1927 


each apparently new plant a name which other 
workers m plant soienee may use m desenbing their 
experiments with the plant or in drawing eonehunotis 
regarding plant distribution and so on Thu name 
must designate the plant’s relstumahips with approxi- 
mate accuracy and is based on a close study of gross 
morphologicwl characters. By that I mean such 
diarmctensticfi as shape of leaves, color of flower, 
number of flower parts and their arrangement — 
fact such physical properties, to use a chemical 
phrase, as can be detemuned fairly readily with the 
naked eye or by aid of a small lens. The degree of 
resemblance of the total of these characters, and 
especially as regards those of the flower and fruit, 
between plants has served as the entenon in judging 
the degree of relationship of the plants This type 
of taxonomic work will probably always be based on 
the same method It Is worth noting here that there 
still are enormous areas of the earth’s surface, the 
vegetation of which remains comparatively unknown 
despite the flood of taxonomic publications during 
nearly two centuries, and these areas offer an attrac- 
tive field for what I may call thid ‘^prelinimary 
naming ” 

Second, he must revise his conceptions of plant 
groups m accordance with the progress of work in 
other botanical fields and such discoveries as are 
constantly being made that tend to show more clearly 
the exact relationships of the plants involved 

Of chief interest to us is this second phase— 
namely, the correlation of taxonomic work with other 
botanical work and the revision of opmions that 
necessarily results from many-sided, mtensivo inves- 
tigations (The preliminary naming of the culti- 
vated fruits and vegetables of the north temperate 
zone has long since been completed ) Taxonomists 
have perhaps been a little slow in the utilization of 
other workers’ results, but the last decade has seen 
started a conaderable number of new bnes of sys- 
tematic investigation based on the work of plant 
physiologists and chemists, genetunsts and eytolog^ts 

It is, I believe, the correlation between the work 
of the genetieist and cytologist and that of the sys- 
tematie botamst that offers the most promising line 
of attack on the age-old problem of clearing up the 
relationshipB of cultivated plants. This problem is 
of vital interest to us at this station. 

In the Division of Hortieultore, we have been par- 
ticularly interested m fruits and vegetables, and, at 
present, some typical questions of considerable 
moment are: What axe the true speeies of apple— or, 
in other words* What are the fairly stable natural 
groups of the genus Malusf What speoiea aze tts 
working with in our attempt to breed better traitsf 
What are the charaoteriBtus of each of these ebtttiast 
As you may readily pmnva^ the answers to there 
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quasttone are fundamental to a clear portrayal of 
breeding problems, and i£ these answers can be made 
with some degree of oompleteness, the formulation 
of breeding experiments with apples will proceed 
with greater faeihty and with inoreaaed probability 
of reaching favorable results. The same questions 
may be asked in regard to each group of oultivated 
plants and will have the some bearing on experi- 
mental work with them 

This taxonomic problem we are now attacking by 
a new method which has already shown promise m 
the case of the allied genus of Roses. The prelimin- 
ary announcement of this work by Hurst just four 
years ago ronstitutes the first attempt to untangle 
a complex group of cultivated and wild forma by 
reference to cytological evidence 
At this point it may elucidate the situation some- 
what if I review briefly Hurflt*s discoveries in Roses 
The inception of bis work seoms to have been more 
or less accidental He says that one day while com- 
paring the taxonomic characters of certain species 
of roses at Kew, he was struck by the fact that a 
species he knew to have 28 chromosomes showed the 
combined characters of two distinot species having 
14 ohromosomoB each, while one containing 42 chromo- 
somes showed the combined characters of three dis- 
tinct species of the smaller numlier of chromosomes, 
and one with 56 showed the combined character of 
four of the others 

Further investigation of about 400 forms of Rosa 
have revealed 5 distinct species of 14 chromosomes 
each and have shown about 50 different taxonomic 
characters associated with each Hurst thinks there 
may result over 200 commutations and permutations 
of these characters, and he has identified a large 
number of these. 

Now to consider some of the possibilities arising 
from the uniting of germ-cells of different oonstitu- 
tum— that IB, of those eontauung chromosomes of dif- 
ferent make-up, or of different numbers It seems 
from such evidence as is at present available that a 
luuon of germ-ceUs will not take place if their con- 
stitution IS too divergent However, it also seems 
patent that, provided the germ-cells are very largely 
similar in content, a union may take pl^ even 
though the number of duromosomes differ. For ex- 
ample, germ-oelb of a speoies of Bose eontaining 14 
chromosomes will sometimes unite with gem-oells con- 
21 chromoBomM (of another species of Rose, 
nmmtestly). In the sube^ent body or somatio divi- 
sion of oells (as has probably already suggested itsdf 
^ you) the 36 dmimosoinea may not divide evenly, 
snd eevtainly in reforming germ-cells there can be no 
dxfisiQn of an odd munber. 

^ pleats which arise from each oumbmatlona of 


germ-eelis end all their descendants naturally vary a 
great deal in thrir charaetenstics It is my personal 
belief that 99 per cent of the difficulties which con- 
front both taxcmomists and plant breeders are due 
to those plants whose exact constitution can not he 
predetermined nor indeed determined with at all 
complete accuracy by use of any of the older methods. 

With the foregoing considerations in mind I 
started this spring to attempt to unravel the species 
of apple by aid of such oytologieal and genetic evi- 
dence as might be obtainable. Dr Bernhard Nehel, 
of Halle a 8., kindly took upon himself the cytolog- 
ical work involved There has been almost no cyto- 
logieal work done on the so-called species or hybrids 
of Maine, nor indeed on apples at all, except for 
a few recent papers on the relation of chromosomes 
to fertility of pollen 

It 18 too soon to speak with much confidence as to 
what has been found or as to what bearing these dis- 
coveries may have on the problem, and what I have 
to say now may upon careful study have to he modi- 
fied considerably However, these seem to be the 
results and their significance at present 

Several of the plants which I believe to be good 
species, that are fairly stable associations of genetic- 
ally closely allied plants, show 14 chromosomes in 
the nucleus, others show 28 These plants also show 
nearly regular nuclear divisions This would seem to 
indicate that apples may show (as roses undoubtedly 
do) that good fundamental species will have either 7 
or some multiple of 7 as the basic number of chromo- 
somes Whenever we find, as in the case of Malu$ 
Seh 0 tdecken, a variable number of chromosomes and 
very irregular division, I think we may assume that 
we are not dealing with a good species but with one 
of the vanablo types of hybrids Our work is not 
yet far enough along to discuss further results 

It may he interesting, however, to point out some 
purely speculative possibilities 

If 7 pairs of chromosomes is the fundamental 
number in apples, then there are probably several 
good species containing sets of 7 pairs each possessed 
of somewhat different charaetenstics A union of 
germ-cells between two such species might give use 
to another good speoies and undoubtedly has done 
so Moreover, apple species of 21, 28, or 35 chromo- 
somes may exist— according to one mvestigatoiv-and 
combinations between these have probably produced 
other good and valid species But a oomhma^on 
between a species with 14 chromosomes and one with 
H might and probably has produced a very vanable 
seiies of offspnng 

Just how far these possibiUties may fit witii the 
facts as riiowxi by results of experimental work done 
on apples is now a part of the problem 
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I refer to ^^expenmentai ivork done*^ beeause for 
a number of tbotb it will be neoeseary to utilize all 
of the data obtainable from experiments that have 
been tned with other aims m view This is due to 
the factsi first, that no attempts have as yet been 
made by geneticists to breed apple, species for the 
specific purpose of determining their taxonomic posi- 
tion in relation to each other, and, second, that apples 
are so slow m matnnng tiiat it takes half a life tune 
to get three generations Perhaps I should have put 
the statement the other way about and said that man 
lives so short a time that he can manage to see only 
3 or 4 generations of apples in his life. Of course, 
these statements also apply, with more or less apt- 
ness, to other perennial fruit crops The vegetable 
crops offer a more satisfactory field in point of their 
diorter individual lives and greatly increased number 
of generations per given time These, too, we hope 
to investigate in the same way 

This whole situation leads much farther than the 
naming of types of plants It promises, I believe, a 
tremendous advance in taxonomie accuracy for the 
very reason that it may give us a clear-cut defimtion 
of a species. Heretofore!, a species has always been 
a concept and no two taxonomists have agreed entirely 
in theur specific concepts. The more variation there 
is in a group of ptonts, the greater the diversity of 
concepts existing among speoiahsts on that group. 
In cultivated plsmts, beeause of the tremendous varia- 
tions induced by men by selection, crossmg, and 
removal of natural competition and other difficulties 
m what might be called the “normal life struggle” 
of the plant, this diversity has been increased many 
fold The remarkable thmg, it seems to me, is that 
there exists os much agreement m specific concepts 
as there is This new method seems to promise an 
approximation, at least, to mathematical accuracy. 
Given a definite number of pairs of chromoscunes and 
a perfectly regular method of cell division allied with 
a distinct group of other morphological charactensties 
and we have a good species. Given an indefinite 
number of chromosomes and irregular division, we 
haven’t a good species but a hybnd of sorts, dior- 
actenzed in every ease investigated thus far by con- 
siderable variation in gross morphological characters. 

If, as I have assumed, the greater part of the diffi- 
enltiea he m the varying concepts regardix^ those 
plants winch are not good spemes according to my 
definition of a moment ago, then a clanfleation of the 
status of those plants by reference to ibeir cytologi- 
eal behavior will go a great ways in stabilmng 
nomenclature of plants m general. Periiaps, I should 
have said “higher plants,” for I fear this investiga- 
tion of dhromoBomes will be of little use to the boo- 
tenologists who have yet to find such things in their 


whole category of delightful peats. However, Hie 
baetenologists by their use of physiological reactioiis 
have gone further, I believe, m attaining accuracy 
in delimitation of related forma than the systematic 
botanists who deal with seed plants and trust to their 
eyes alone to detenmne differences and likenesses. 

Tins may lead to some difficulties in termmology 
involving among other things the uses of such words 
as hybnd, cross, vanety, form and species It seems 
to me thatthe term hybnd will have to be held merdy 
for those results of crossing in which the ensuing 
nuclear divisions exhibit irregulanty of behavior 
coupled with varying degrees of stenlity And it is 
to be noted that so far as known at present some 
degree of sterility is tHways associated with this 
irregular chromosome behavior It seems likewise 
evident that when the result of a cross is an organ- 
ism with perfectly regular nuclear division and com- 
plete potential fertility, it must be reckoned a good 
species regardless of whether it has been found wild 
or is known only under cultivation. 

I believe 1 have exhausted my time and possibly 
your mterest My own interest, I have to eonfess, is 
white hot I feel that we are m view of some strik- 
ing advances m taxonomie work and it is a rare 
pleasure to be m at the very beginning of the ad- 
venture 

O P. Vast Esklun* 

AOBICOLTUSAn EXPBRtlUBKT fflATlON, 

Gsnkva, N. Y. 


SCIENTIFIC EVENTS 

THE INTERNATIONAL CONGRESS OP 
ENTOMOLOGY 

Ths Fourth International Congress of Entomology 
u to be held in August, 1928, at Cornell Umvoeity, 
Ithaca, N Y, Previous congresses have met at 
Bnissds (1910), Oxford (1912) and Zurich (1926) 
Every important interest— educational, scientific and 
economic— will be provided for m the program. In- 
vitations have been forwarded through the state de- 
partment to foreign governments to send representa- 
tives and later invitations will also be sent to the 
individual entomologists* A program will be arranged 
in which some of the leading entomologists of the 
world will take part It is planned that in the fore* 
noons throughout the week papers of general interest 
are to be read before all members of the Oongress. 
In the afternoon sections wSll be formed dealing with 
(1) taxonomy, distnbution and nomeodlature; (2) 
morphology, physiology and genetics; (3) ecology; 
(4) medical and veterinary entomedogy; (6) economic 
entomology with its subdivirioiu relatiog to forect, 
fmil^ vcgetoblo sad cereal mCccts^ beee^ toseetUdes 
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and apidiaiiM. Aoootding to the number of papen 
ennooneedi oaoh seetion may be subdivided or several 
sections may be united Time will be arranged for 
an sll-day visit to the Omieva Experiment Station 
where the forenoon will be spent in looking at the 
exhibit of spraying maehinory and inseoticidesi in 
examining the methods and maehineiy used in con* 
trolling the European corn borers and in observing a 
demonstration of airplane dusting* The afternoon 
will be devoted to a general program. In addition, 
the summer meeting of the New York State Horti* 
cultural Society will be held at Geneva on the same 
duv, which will serve to give the visiting foreign 
entomologists more ideas of the general interest of 
Amencan farmers in entomology. Certain afternoon 
excursions will also be made to nearby places of ento- 
mological interest, while immediately after the meet* 
mgs some general excursions are planned to Niagara 
Falls, to entomological mnseums of eastern cities, and 
to the laboratonos of the U S Bureau of Entomology 
devoted to the study of the gipsy and browntail 
moths, the oom borer and the Japanese beetle. 

THE WALTER RATHBONB BACON 
SCHOLARSHIP 

Uwmm the terms of the will of the late Virginia 
Purdy Bacon, of New York, the Smithsonian Institu- 
tion receivea a bequest to establish a traveling scholar- 
ship as a memorial to her husband, Walter Rathbone 
Bacon. 

The secretary of the Smithsonian Institution has 
established rules which are to regulate the award of 
the Walter Etathbone Bacon scholarship for the study 
of the fauna of countries other than the United States 
of America. The amount available is the interest on 
the capital mvested (about $3,000 a year), the mcum- 
bent to hold the scholarship not less than two years 

Applications for this scholarship, addressed to the 
secretary of the Snutiisonian Institution, should be 
submitM not later than January 1, 1928 The appli- 
cation should contain a detailed plan for the pro- 
posed study, including a statement as to the faunal 
problems involved; the reasons why it should be un- 
dertaken ; the benefits that are expected to accrue; the 
length of time considered necessary for the carrying 
out of the project; the estimated cost, and the scien- 
tific and physical qualifleatums of the applicant to 
undertake the projert 

The scholanMp will be awarded for a term of two 
jears If at the expiration of tiie term it is desired 
to extend the time, tiie incumbent shall make applica- 
tion a soSeieQt time in advance, accompanied by a 
statement as to the necessity for sneh extension. 

All eolleetioiiBi photographs, records and equipment 
i^^come the proparty of the institatioiL 


The mcumbent shall not engage in work for remu- 
neration or receive salary from other sources than the 
institution or its branches during the period of occu- 
pancy of the scholarship, 

THE LINTHICUM FOUNDATION PRIZE 

Tbs faculty of law of Northwestern Uaiveraity, 
administering the income of the Charles C Linthieum 
Foundation, announces that the sum of one thousand 
dollars and a bronse medal, as a first pnze, and two 
sums of one hundred dollars each, as second prises, 
with honorable mention, will be awarded to the authors 
of the best essays or monographs submitted March 
1, 1929, on ^^Scientiflo Property,” %.e , the extension 
of the patent or copyright laws so as to recognise 
a right, in the discoverer of a scientific prmoiple, to 
some share of the profits that may accrue to an in- 
ventor who makes use of that discovery to devise an 
^^art, machine, manufacture or composition of matter” 
(as the statute defines it) and thus obtains a patent. 
The law has hitherto not recognised such a right. 

The subject of the award in 1927 was “The Law of 
Badio*Communioation,” and the prise was awarded, 
on June 16, 1927, to Stephen Davis, Esq , member of 
the bars of Oklahoma and New York, and formerly 
sohcitor to the United States Deparhnent of Com- 
merce 

The present offer was ongmally opened only to 
members of the legal profession in the United States 
or Canada, but has now been enlarged to include oil 
countries of the world 

The award will first be made pubhe in June, 1929, 
on the occasion of the annual meeting of the ^umm 
Association of the Law School. 

Further information may be obtained by addressing 
the Lmthicum Foundation, Northwestern University 
Law School, Chicago. The work submitted may be 
one already pubhshed in print at the tune of sub- 
mission. Manuscripts submitted must be typewritten 
on paper of sixe of legal cap or typewriter or com- 
mercial note, and in tbB English language A work 
submitted in Freneh, German, Italian or Spanish may 
ho examined, at the discretion of the faculty, but, if 
awarded the first prize, it must be translated into 
Fjnglisb for pubhoahou, at the expense of the authors 

THE ENGINEERING INDEX SERVICE 

PnoNS have been completed in a comprehensive 
scheme for indexing the engmeenng literature of the 
world, to be initiated the first of the year, with the 
new wetidy engineerhag index service of the Amer- 
ican Society of Mechanical Engineers. 

This' task is so extensive as to bidude the prepara- 
tion of index items for the 1,600 technical pnbUeatums 
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of ili 9 world oppMnng in 17 languages m 37 oonntries 
ednob are raeeiTed m the Enguieentig Societies Li- 
brary The md» items will be prmted on cards and 
mailed weekly to the snbscnbers to the new service 
This project was authorised by the Amencau Society 
of Meeluuiieal Engineers’ council at its St Louis meet- 
ing on October S, 1927, as an important extension of 
the Engmeertng Index in its service to research and 
the development of industry and to bnng to every one, 
not only in the United States but to any m the worid, 
the storehouse of knowledge appearing m the technical 
literature of the world 

The American Society of Mechanical Engineers has 
published the Engineering Index since 1919, when it 
was taken over from the Engineering Magaetne Dar- 
ing the eight years this book has been published by the 
society, its volume of material has increased from ap- 
proximately 8,000 items annually to 16,000 These 
were first published monthly in Mechanical Engineer- 
ing and at the end of the year collated in an annual 
volume In the limited scope of a book of this kind 
it 18 possible to give only an incomplete service, while 
the modem needs of industry demand complete mfor- 
mation about published technical material throughout 
the world and require it promptly Accordingly, the 
new scheme was developed to meet this demand 
This service is made possible by the cooperation of 
the library board of the Umted Engineering Society 
Library and, in addition to the augmented technical 
staff of the society, the especially trained group of 
Jibrarums who have on file the magazines to be indexed 
and who are prepared to furnish photostat copies and 
translations of foreign articles to those requiring them 
The new service will be under the general supervi- 
sion of the committee on publications of the society, 
of which Ralph £ Flanders is chairman, and the 
finance committee, under the chairman^p of H. V 
Coes. Professor Carlos deZafra, of Now York Uni- 
versity, will occupy the post of director of The Engt- 
neermg Index 

THE COMMISSION FOR RELIEF IN 
BELGIUM FELLOWSHIPS 
TBiwry-imsKB Belgian advanced and graduate stu- 
dents will study in America during the whole or a 
part of the year 1927-1928 os holders of fellowships 
under the auspices of the Commission for Belief in 
Belgium Educational Foundation, 42 Broadway, New 
York. Three Amenean fellows are at present in 
Belgium for a full year of advanced work. 

The distnbution of fellows in the field of smenee 
and their subjects of post-graduate study are as 
follows • 

Sarvard UrdverHtg^ in neurology, Dr Jacques Do 
Buischer 


Mamaehneette Jastvtvle of Teeftaelsgy* in ssetattiii)g|r, 
Maml AlUaokx} in electrical engiBeeiriiig, XanpeM ^ 
Beer; in automotive engineering, Paul DePermeatier; 
lu hydxaulie engineering, John L. Seman; in aeroaau* 
ties, Frits P Malschaori 

Stanford University in electrical engmeering, Carl L. 
BeBrouwer (honorary fellow), in economic geology, 
Bobert DeStryeker, in geology, Joseph Donaay, in 
electrochemistry, Pierre van Bysselberge 
University of Cahfonna in phynology, Dr. Lueien 
Brooha, in chemistry, Yvonne Lieben; in bacteriology, 
Dr Jeanne Lommel 

Columbia Ciwvermty in psychology, Dr Simono Gbiso- 
land, in radio activity, Dr Suzanne Simon 
Western Meserve Unwemity in pharmacology, Dr Oor- 
neille Heymans, in physiology, Dr Pierre Bijlant 
Tale UmvereUy in chemistry and hygiene, Dr Francois 
Behoofs; in embryology, Dr Bmost Van Campenhout 
California Institute of Technology in phyues, Willy 
Uyterhoeven 

Carnegie Institute of Technology * in steel industry, Joseph 
DeWes 

Cornell Univeniiy in thermodynamics, Albert DeSmaelo 
Boohe feller InsMuie* in respiratory ^seaees, Dr Pierre 
Deuya 

Speeiat Jnvesti^atioas and TmveH* in baatenology, Pro 
fessor Bichard Bmynogho, in Greek archeology, Hu 
bert Fhihppart 

The Ameneans m Belgium include Dr George 
8aut4, of Harvard University, in mathematiea 
Each fellowship provides full traveling expenses, 
payment of tmbon fees and a limited stipmid for 
living expenses This fellowdnp exchange began in 
1920 and, in all, 73 Axncnoan and 2L8 Belgian fellows 
have been appointed The felfovrrflfips were estab- 
lidied to commemorate the war-time relief work of 
the Commission for Relief m Belgium and to promote 
the exchange of intellectual ideas and good-wiU be- 
tween Belgium and Amerioa. 


SCIENTIFIC NOTES AND NEWS 

Db, TnouAfl Babboub, curator of reptiles and 
amphibians in the museum of comparative zoology 
at Harvard University, has been appointed director 
of the museum to succeed Dr Samuel Henshaw, who 
recently resigned after serving for twenty-three years 

Dn. Qbobqb K Bunms, director of the U. B 
durean of Standards, has returned from Parts, where 
he officially represented the United States at the 
Seventh Lzternatunsal Conference on Weigbia and 
Measnres. 

Da. Havbk EmGRsosr, professor of pubtie health 
administration in the CdUsge of Physiebma and 
Surgeons, Ocdtimbia Uidversityv to give a seriee 
lectures d^nng the wedt of November 28 to Decern* 
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ImSm London, at the inTtUtioa of the health aeetion 
of the League o£ Natiotui. The topios of hu leetoreB 
viU be, "Epidemiology in Non-communicable Die- 
MBefl," <*The Amenean Pragram for the Prevention 
of Heart Dieeaae” and "Diabetes Mortality from the 
Public Health Point of View ” 

On the occasion of the formal opening of the new 
medical school and elmies at the University of Chicago 
on October 31 the honorary degree of doctor of 
science was conferred upon Dr Frank Billings, 
emeritus professor of medicine m the oniversity , Dr 
Rufus Cole, director of the hospital of the Rocke- 
feller Institute, Dr William S Thayer, professor 
ementus of medicine at the Johns Hopkins Univer- 
sity, and Dr Karl Landsteuier, of the Rockefeller 
Institute 

The International Urological Congress, meeting in 
Brussels, conferred upon Dr Edwin Beer, visiting 
surgeon at Bellevue Hospital, New York City, the 
first award of its gold medal for the introduction 
of a new method of curing bladder tumors by high 
frequency currents 

The Baly medal of the Royal College of Physicians, 
England, was presented on October 18 to Dr A V* 
Hill, Fonlerton professor of physiology at Univer- 
sity College, London 

The Compton medal of the Institution of Auto- 
mobile Engineers has been awarded to U R Ricardo 
for his paper entitled "Some Notes on Petrol-Elngme 
Development ” 

At the annual meeting of the Royal Society of 
Edinburgh, held on October 24, the following officers 
end membm of eounoil were elected Prestdenl, Sir 
James Ewing, General aecretarff, Professor R A. 
iSampson; rreosttrrr, Dr J. Watt, Curator of Library 
and Museum, Professor D'Arcy W Thompson, Cown- 
oUlora, Professor O Barger, Mr J. Bartholomew, 
Professor C. G Darwin, Professor D Waterston, Mr 
J W Peek, Dr. J Ritchie, Professor R Stanfield, Dr 
A. L Turner, Dr G W Tyrrellj Professor J H Ash- 
worth, the Hon. Lord Constable, Professor E Taylor 
Jones 

Sib W1U4IAX Labke, director of the National Fed- 
eration of Iron and Steel Manufacturers, has been 
appointed a member of the advisory council to the 
committee of the Privy Council for Scientific and 
Industrial Research. 

PaovESSOB A. L. Kboebkr, chairman of the depart* 
Aimt of anthropology at the Umversity of California, 
has been named facility research lecturer for 1928 
^ fhcull^ xesearch lecturer is selected eadi yesy by 
a ieeulliy eomudMae fram among thoae ecmnected wil^ 


the umvernty who have contnbuted most to sewnee 
daring the previous year, or who have condaded aomo 
partacnlarly mteresting piece of work 

Db Wiluam Towhsehd Porter, professor of com* 
parative physiology m the Harvard Medical School^ 
has been made professor emeritus 

H A Marmeb, of the U 8 Coast and Geodeiie 
Survey, has been appointed a member of the comnuttee 
on tides of the International Geodetic and Geophysmal 
Union 

Db. George Grant MacCurdt, of Yale University^ 
has been chosen as one of the seven foreign patrons of 
the newly established Prehistoric Society of Morocco. 
Dr MacCurdy returned to New Haven m October 
after a summer in Europe directing the work of the 
American School ot Prehistoric Research 

John A. Comstock has been appointed acting d^ 
rector of the Los Angeles Museum and will serve m 
this capacity durmg the absence, m Europe, of Wil- 
liam ALanson Bryan 

GRORas B Watkins has resigned his positiim ms 
mstructor of chemical engineering at the University of 
Michigan, to accept a position as chemical engineer in 
the research department of the Libbey-Owens Sheet 
Glass Company, Toledo, Ohio 

Db Cuarence E* Kobuski has been appointed mh 
sistaut at the Arnold Arboretum of Harvard Uni- 
versity 

Dr Gbchigb £ Brewer, professor ementus of sur- 
gery at Columbia University, soiled from the United 
States on October 16 for Europe, where he expects to 
spend the year in anthropological study 

Dr. Immanuel Friedlander, dixeetor of the Vul- 
canological Laboratory at Naples, Italy, is visiting tim 
United States. 

Db. Daiid Linder, inatmotor of botany m Wash- 
ington University and mycologist to the Missoun Bo- 
tanical Garden, after a year’s leave of absence in 
Africa, has returned to this country and has taken up 
his work m Waahmgton Umvermty and the garden. 

Db Lbopold Hbrbt, director of the Centeal Eleo- 
trique des FUinders at Langeibragge, and Dr I JT. 
Moltkehansen, well-known Norwegian eieetrometel- 
iurgist, and Consul Honaire de Fnmee, Bruseels, rnrhsm 
aoeomptoied the Amenoao Electrochemical Soeiejy on 
its industnal trip through the Northwest and later 
visited many important universities and research Ub^ 
oratories in the East, have sailed for Bdgiam. 

Or. Felix Deutsob, head of the Allgemeino E!ak- 
triaititaGesrilBcbaft, Bailed for home on November 2^ 
fbilowhig a short visit to the United States. 
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Db, Svbk Ikovar, docent m neurology at the Um- 
veorsity of Land, Sweden, gave three leeturee on the 
Herter Foundation at tiie Johns Hopkins University 
on November 3, 4 and 6 His subjects were 
Cerebellum its Structure and Function” and ”Patho- 
genesis of Argyll-Robertson Phenomenon ” 

pR. Raoul Blakohard, professor of geography at 
the University of Qrenoble, offexed a senes of lectures 
on “Human Geography of High Mountains” and a 
senes on “Urban Geography” at the school of geog- 
raphy in Clark University dunng the month of Oc- 
tober Dr C F. Maibnt, director of the U. S Bureau 
of Soils, is at present lectunng at the school on the 
“Ongin and Development of Soils in the United 
States” Dr Fredenck Starr, professor emeritus of 
anthropology at the University of Chicago, will give a 
eenes of four illustrated lectures on Japan at the 
university during the week beginning November 14. 

Dr 1 Skapprr, professor of pharmacology and gen- 
eral pathology, University of Amsterdam, addressed 
the University of Wisconsin Medical School on No- 
vember 1 on “Non-exoretory Functions of the Kidney ” 

The Westbrook lectures for 1028 of the Wagner 
Free Institute of Science, Philadelphia, will be given 
tOi March by Dr Dayton C Miller, of the Case School 
of Applied Science, on “The Science of Musical 
Bounds ” Four lectures will be given 

Dr. Frank C Mann, director of the division of 
experimental surgery and pathology at the Mayo 
Clinic and Mayo Foundation, Rochester, Minn , will 
deliver the second Harvey Society lectnre at the Now 
York Academy of Medicme on Friday evening, De- 
cember 9 His subject will be “The Relation of ihe 
Liver to Metabolism ” 

Professor Jakes Kendall, of the department of 
chemistry, Washixigton Square College, New York 
University, addressed the Philadelphia section of the 
American Chemical Society on October 20, on “The 
Abuse of Water ” The same lecture was delivered 
before the department of chemistry of Mt Holyoke 
College, on October 28. 

Dr. Th<»ne M Carpenter, chief chemist and viee- 
director of the Nutrition Laboratory of the Carnegie 
Institution of Washington, delivered a lectnre at the 
University of Missouri on October 31, under the joint 
auspices of the Society of Sigma Xi and the American 
Chemical Society on the subject “The Carnegie 
Nutrition Laboratory and its Recent Studies in 
Metabolism ” 

H E Howe, editor of Industrial and Engvneering 
Ohsmistry, dunng the monUi of Ootobar spoke be- 
fore the Southern Appalachian Power Coaf arenoe in 


Chattanooga, Tenn., the Histitate of American Meat 
Packers m Chicago, 111 ; the Kiwams Chib of York,^ < 
Pa , the Chemists’ Club of Chieago, and the Mil- 
waukee section of the Amenoan Chenuoal Society. 

Dr. W F G. Swann, formerly professor of physics 
at Yale University and now director of the Bartol 
Reaearch Foundation of the Frankhn Institute, de- 
livered the founders’ day address at Sworthmore Col- 
lege on October 29. 

Tbs Thomas Hawksley lecture of the British In- 
stitution of Meehamcal Engineers, on “Apphcation of 
X-rays to the Study of the Crystalline Structure of 
Materials,” was delivered by Sir William Bragg, on 
November 4. 

An effort is being made by the Southwark Borough 
Council to commemorate Michael Faraday, who, the 
son of a blacksmith, was bom in Southwark, England 
The puiq[>oa6 of the council is to establi^ a Faraday 
memorial collection in the central reference hbrary 
The eollecbon will consist of the biographies, portraits 
and published works of Faraday, and the best and 
latest books on the seienoes and their applications, 
partieulariy electnoity, with which Faraday’s name is 
identified. It is purposed to establish a Faraday 
memorial fund, the annual income from which will 
be expended each year under the direction of a spe- 
cial committee, exclusively for the purpose in view 

Db. WiLUAK R Orndorff, professor of organic 
chemutry at Cornell University, died on November 1, 
aged sixty-five years. 

Db. John C Warren, professor ementos of sur- 
gery at the Harvard Medical School, died on Novem- 
ber 4, in his eighty-eixth year. 

H. M. Tatlqb, F.R B., senior fellow and formerly 
mathematical lecturer of Trinity College, Cambndger 
distingniabed by his contnbutionB to matbematioal { 
sdenoe, died on October 16, at eighty-five years of 
age. 

I^ J W Moluson, formerly inspector-general of 
agrimdtnre in India and who was ttie first head of the 
Impenal Agneultural Research Institute at Pusa, died 
on October 4, aged seventy years 

pROFBSflCm Max von GrObsr, president of the Ba- 
varian Academy of Sdenoes and formerly bead of the 
department of hygiene at the University of Mumcb, 
died on Septembw 16. 

pBOvsaaon Hans Leo, bead of the department of 
phamaoology at the University of Bonn, has died, 
aged aovanty-four years. 

Tbe United States Civil Service Cornmmm etetes 
thafrtlM poaifion of projEswor of chwsnijtey nttHbaBy* 
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gimao Labomtoxjr, PuUie Heidih S«rvtcfl^ Treasory 
Depnitmoit^ is T&eant, and that^ in view of the im- 
portanoe of the poaitaon m the field of medioali ehem- 
leal and pnbho health researeh, and to inaore the 
appointaent of a thoioughly qaabfled maxi for t!he 
work, the qaalifieations of candidates will be passed 
upon by a special board of examineray composed of 
Dr G* W* McCoy, director of the Hygienic Labora- 
toxy, Dr Charles L. Paiaons, chemical engineer, MiUa 
Bnilding, Waahingion, D C , Dr. Julius Stieglits, 
head of the department of chemistry, University of 
Chicago , Dr C Wles H Herty, Oiemical Foandation, 
New York City, Dr Reid Hunt, Harvard Medical 
School, and A S Ernest, examiner of the United 
States Civil Service Commission, who will act as chair- 
man of the committee. The dubes of this position will 
consist of planning, eondncting and supervising re- 
searches in the field of chemistry as it relates to the 
pnblic health The incumbent will have full chnxge, 
as chief, of the Division of Chemistry and as sneh will 
be responsible for the administration, personnel and 
Bcicnbfic work of that division The entrance salary 
of this position is $6,000 a year 

The Maryland section of the Amencan Chemical 
Society Will act as host to the Washmgton, Philadel- 
phia, Vixginia, Delaware and South Jersey sections 
at an interseetional meeting to be held at the Univer- 
sity of Maryland on November 26 At that time the 
university’s newly-erected chemistry building will bo 
dedicated. The new laboratory is a four-story struc- 
ture, erected at a cost of $250,000 Additional funds 
for the purchase of furniture and equipment have been 
donated by friends of the msbtntion as follows. Or- 
game, Dr. H A 6 Dunning, of Hynson, Westcott 
and Dunning, Analyitcal, Dr. Samuel W Wiley, of 
Wxley and Company, Inc,; General Chenuatry^Tyr and 
Mrs M. L. Turner, Physical, Dr, Alfred R. L. Dohmo, 
of Sharpe and Dohme, CoUotd, Mr C G Campbell, 
of the Kewaunee Manufacturing Company, Industrial, 
The Chemical Alumni of the Umversity of Maryland. 
The dedicatory exercises, to which the public is in- 
vited, wdl be held at 10. 00 A. M. Dr. Edgar F 
Smith, of the Univemty of Pennsylvanut, will be the 
prmcipal speaker. A special luncheon has been ar- 
ranged The afternoon sesuon will be devoted to the 
interseetional program. A series of papers have been 
arranged under each of the following sections Physi- 
cal and inoxganie, organic and biological, industrial 
and agnenltural and the chemical education. Dr. C H. 
Herty will deliver an address at an informal dinner 
which will be bdd in the evening It is essential tiiat 
the eommitlee know, not later than November 18, how 
many plan to be present It is desired that those at- 
tendiag the mMttag notify Dr. N. E. Gordon, Unlver- 
^ty of ICar^ind, CdQege Park, Md. 
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Aooobdiko to Museum Nem the Mid-West Mu- 
seuma Conference is to hold its annual meeting at St 
Paul and Minneapolis on November 18 and 19 One 
of the features of the sessions will be the joining m 
of the newly formed Michigan-Indiana Museums As- 
soeiabon This group was organized at a meebng 
held at the Chamberlain Memorial Museum, Three 
Oaks, Michigan Announcement of intentions to 
affiliate themselves with the Mid-West Conference 
was made by the organizers and the newly elected 
officers. George R. Fox, director of the Chamberlain 
Museum, was elected president of the new associa- 
tion. Edward M Bngfaam, curator of the Museum 
of Natural History of the Battle Creek Public 
Schools, was named secretary 

WoMEH planning to attend the mootings of the 
Amencan Association for the Advancement of Science 
will be mterosted m knowing that lodging can be ob- 
tamed at the dormitory of the Peabody College for 
$2 00 per day The Peabody and Vanderbilt Uni- 
versities will be used for the meetings and there are 
eating places near at hand Application should be 
made to W N Porter, convention si^cretary, Chandler 
of Commerce, Nashville, Tennessee 

The fiftieth anniversary of the Amencan Society 
of Meehanical Engmeors wiU be celebrated during the 
week beginning April 7, 1930 This date marks the 
anniversary of the organization meeting of the society 
which was held at Stevens Institute of Technology. 
While plans for the proposed celebration have not 
been completed, the tentative arrangement provides 
concurrently for an international engmeenng oongreas 
of outstanding nature which will not only mark the 
achievements of the engineering profession for the 
past fifty years, but will point the way for future 
growth and development It is expected that this 
fiftieth anniversary meeting will be held m Wash- 
ington, D C , thus giving it a national and inter- 
national character. 

At the mvitation of the Amencan Hospital Asso- 
ciation, ropresentativep of eleven eountnes met on 
September 19, at the League of Red Cross Societies 
in Pans, to discuss an international hospital conven*^ 
ticm. The meeting was composed of representatives 
from the International Council of Nurses and the 
League of Bed Cross Societies, also representatives 
from Belgium, Gzeeho-Slovakia, Denmark, France, 
Great Bntain, Hispana-Amerua, Hungary, Itkly, 
Mexico, Netherlands, Sweden and the Umted States. 
At this meeting it was decided that the first Inter- 
nakonal Hospital Congress should meet in the United 
States in June, 1929, and that the invitations a- 
tended by varions European cities be taken into con- 
siidasmtiott for Ihe second eongrese. 
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Thb Henxy Herbert Wills Physios Laboratoiy, an 
uttpestng addition to the buildingB of the University 
of Bristol, was formally declared open on October 21, 
by Sir Ernest Rutherford, president of the Royal 
Society. The laboratory is one id the finest and best 
equipped in the world. It stands on the Royal Fort 
Estate, overlooking the oity. The late Mr H H. 
Wills was the donor, his gift amounting to £2(H),000 
The opening ceremony took place m the mam lecture 
theater of the laboratory, and the chancellor of the 
university, Loid Haldane, who presided, was sup- 
ported by officers of the university and academic staff 
and by a group of distmgoished physicists who visited 
Bristol for the occasion. Subsequently the chancellor 
admitted to the degree of doctor of science honons 
causa Professor Max Bom (Gottmgen), Sir William 
Bragg (Royal Institution, London), Professor A S 
Eddington (Cambridge), Professor Alfred Fowler 
(Imperial College of Science and Technology, Lon- 
don), Professor P Langevm (Pans) and Sir Ernest 
Rutherford (Cambndge) 

A VIVE years’ program of scientific studies m the 
physical chemistry of steel making to be earned out 
by the Carnegie Institute of Technology, the U S 
Bureau of Mmes and an advisory board of Pittsbuigh 
steel executives and metallurgists has been launched 
Twenty-six steel companies located east of the Mis* 
sissippi River will cooperate in the work Pledges of 
support in undertaking the research program were 
given by fi5 representatives of the 26 cooperating steel 
companies at a dinner given for them and members of 
the advisory board by President Thomas S Baker at 
the Carnegie Institute of Technology on October 19 
The dinner meeting was preceded by mspeetion in the 
afternoon of the metallui^gical laboratories of the Bu- 
reau of Mines and the laboratories of the department 
of metallurgy and the bureau of metallurgical re- 
search at the Camegie Institute of" Technology 
Speakers at the meeting included Dr Thomas B. 
Baker, president of the Carnegie Institute of Tech- 
nology, Dr. John Johnston, director of the depart- 
ment of research and technology, United States Steel 
Corporation, Scott Turner, director, U S Bureau of 
Mines, and Dr C H Herty, Jr , head of the ferrous 
metallurgical section of the U. S Bureau of Mines, 
who gave a progress report on the cooperative research. 

The Captain Marshall Field Braeihsn Expedition, 
which left Chicago in June, 1926, ended with the re- 
turn to the Field Museum of Katural History on Oc- 
tober 27 of Cohn C. Sanborn, the last of its members 
to remain in the field. The zoological section of the 
expedition originally included m its personnel, besides 
Mr Sanborn, George K Cheme as leader, Mrs 
Mlarshall Field, Cnrzon Taylor and Karl P Schmidt. 


These ether mmabm retomed at vazums times after 
oompieting the paiticalar brandies of the work they 
were interested m They obtained for the mtueam 
4,333 specimens of mammals, birds, reptiles;, amphibi- 
ans, fishes, msects and other creatures The ongmal 
expedition also had a botanical division in charge of 
Dr B E DaMgren, acting curator of botany, and a 
geological division headed by Henry W. Nichols, asso- 
ciate curator of geology, which obtained valuable col- 
lections for those departments of the museum 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Ak anonymous gift of $150,000 has been made to 
Pnneeton University for the establishment of a chair 
of geography to be known as the Knox Taylor pro- 
fessorship 

The Harvard Medical School has been made the 
beneficiary of a sum amounting to $150,000 by the 
will of the late William A Pumngton The bequest 
is made “for research work in the field of medicme, 
with special reference to the application of medical 
knowledge to the department of dentistry ” 

Dr Ernest Suaw Revnolos has been appomted 
professor of plant physiology m the Henry Shaw 
School of Botany of Washmgton University and 
physiologist to the Missouri Botanical Garden Dr 
J M Greenman, curator of the herbanum, Missouri 
Botanical Garden, and professor of botaay in Wash- 
ington University, has been placed m diaxge of gradu- 
ate work m the Henry Shaw School of Botany. Dr 
Boland V L La Garde has been iqppomted research 
assistant on the staff of the Missouri Botanical Garden 

RaImPB L Shristek has resigned his position os asso- 
oiate m research at tiie New York Agneultural Bbepen- 
ment Station, Geneva, N Y., to accept an aaautant 
profesaorship m oxganic chemistry at the University 
of Bhoois 

Ds. Charles L Swisher, professor of physics at 
North Dakota Ooll^, and Dr. John E. Pomeroy, 
formerly of Bethany College, have been appointed 
assutant professors in the department of physies at 
Tale University 

Dr. W. F. Wekner and Dr. L A Brown have been 
apfomted to assistant professorships in zoology st 
the State University of Iowa. 

Da. Melville J HEOftKOViTS, leetdrer in anlhro- 
pology at Columbia University, has jOmed the faeulty 
of Northwestern Univeru^. 

Da. J Ddesebro, professor of anatomy at ike 
ulty of medicine of l 4 $ga, who, during the war, served 
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m the JohBc fio|^ii8 Bospital at Baltiuoie, has been 
appoiwM rector of the University of lajge for the 
period 1627*1930 

PaOVftssoR H ViLLAT, of the University of Stras- 
booiift has been appointed to the newly established 
chair of the meohamcs of flnids at the Sorbonne 


DISCUSSION AND CORRESPONDENCE 

THE TILDEN METEOR. AN ILLINOIS 
DAYLIGHT PALL 

On the afternoon of July 13, 1927, at about 1 00 
P M central standard time, a stony meteor, hereafter 
referred to as the Tilden meteor, fell near Tilden, Illi- 
nois, about torty-five miles southeast of 8t Louis, 
Missoun The meteor fell in an area roughly two by 
seven miles, and four stones have been recovered, 
three of which weigh, respectively, one hundred and 
ton, forty-six, and nine pounds. The fourth is a 
small piece weighing a fraction of a pound 

The meteor came from the southeast, its path being 
inclined at an angle of perhaps fifty degrees to the 
honsontal, and with a velocity equal to, or slightly 
in excess of, the parabolic Its brilliancy was such 
that at a distance of more than a hundred miles it 
appeared as ^‘a piece falling off the sun ” At a height 
of fifteen or twenty miles it burst, showing green and 
then purple, and after a second bursting was invisible 
to persons at a distance. A cloud of smoke was visible 
near the point of fall, but the falling pieces quickly 
had their velocity reduced so that they were no longer 
luminous by daylight, and only one piece was actually 
seen while falling It was seen as dark streak, like 
smoke, for an instant ” 

The sky was partly cloudy m the vicinity of the 
fall, so few there saw anything, although nearly every 
one was looking, after the house-shaking blasts of the 
detonations. Following the detonations a roar like a 
tornado, or an earthquake, rolled to the southeast and 
died away in the distance The meteor travelled with 
a velocity greater than that of sound, so the roar from 
the more distant portions of the path was heard after 
the detonations of the bursting in the nearer portion. 
This helped in evaluating the stories of the few who 
saw anything, for every one heard the sound rolling 
toward the southeast and assumed the meteor was 
travelling m that direction. The stones were actually 
seen to fall, and the smoke to roil, in the oppomie 
direction. 

The falling stones made a hum like on airplane fly- 
ing high. The two larger stones could both be heard 
over coiwidexmUo territory and at one place five men 
^vere out in a group straining their eyes to see an 
aviator who “flew over and passed out of hearing in 
northvrest, then eame back flying much lower and 
landed a htile to ths north of the group.” 


Hhe thoree larger pieoes were heard to stnke, the 
largest a few seconds after the blasts, the forty-six- 
pound piece “perhaps three minutes after,” and tcir 
^ nine-pound piece we have two careful estimatea, 
“three to five minutes” and “five to eight nunutea.” 
The fact that for even the largest stone the thud of 
striking the earth was heard after the detonations of 
the bursting meteor shows that the average vdoeity 
of the fall from the point of bursting to the earth 
must have been less than the velocity of sound Binoe 
the velocity of this meteor was twenty-five to thirty 
milea per second in the upper atmosphere, and sound 
travels at the comparatively leisurely rate of a mile 
in some five seconds, we have a sinking illustration of 
the tremendous resistance of the lower atmosphere to 
bodies travelling at high velocities 

The soil of the territory is rather a stiff clay, and 
it was very hard because of no rain for weeks. The 
largest piece struck on the edge of a field of cow-peas, 
and went down three feet ten inches The forty-six- 
pound piece went down fifteen inches m a clover 
pasture The nine-pound piece went down five inches 
in grass in a back yard, and the small piece was found 
lying on a lawn The fall was nearly vertical at the 
last, the largest stone departing about six inches from 
the vertical in penetratmg three feet ten inches. The 
impact m no case noticeably scattered the soil, the 
holes were simply driven into the ground The nine- 
pound stone was easily lifted out of the hole For the 
forty-six-pound piece a little digging with a pocket 
knife was necessary, and the removal of the one 
hundred and ten-pound stone required two hoars’ hard 
work for two men with spade, pick and crowbar It 
was wedged “as if it were set in concrete ” 

The meteorites are composed of a light gray stone, 
and show small silvery globular aggregates, presum- 
ably of niokel-iron The surfaces show typical 
pittings and a typical black crust, bang blackened taxi 
pitted m fairly uniform fashion. From a preliimnary 
study of the literature available, this fall appears to 
be the first recorded from the state of Illinois, and 
the one hundred and ten-pound stone ranks among 
the largest seen to fall and preserved xeaacaiahly ki- 
taet. Plaster casts will be made of the larger stones 
of this fall 

It should he said that the information in this note 
was obtained by personal interview, the wnter visit- 
ing people, not only in the vicinity of the fall, but 
more than a hundred miles fnmi that pcant 

Cbaalos Ci«attok Wtosm 

UmvoBiTT or Iowa 

ETIOLOGY OP EUROPEAN FOUL-BROOD 
OF BEES 

Smoa Cheshire and Ch^yne investigated flie cause 
of fotd-lnrood of bees m England end attributed the 
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0 tadogy of the diseese to B, alo««> wldoh is almost in- 
▼ambly found m lax|^ numbers m infected lairaoi 
much work has been done to conoborate their results 
In no case, however, has an isolated culture of B alvet 
been known to produce the disease On the other 
hand, Q F* White and others have refuted the claim 
of Cheshire and Ch^ne and asenbed infection in this 
disease to B pluton Owing to their inability to cul- 
tivate and isolate the organism, however, their claim 
has remained hypothetical , for it could not be deter- 
mined whether this organism was itself merely a sec- 
ondary invader — as they said was £ alve\ — or whether 
Hhe mfection was mixed, or whether, indeed, these 
organisms played any pathological role in the disease 
It has been the writer’s fortune, however, to develop 
a medium admirably suitable for the gprowth of B 
pluton (White) An 015 per cent concentration of 
agar, together with certain nutrients, is employed as 
an enrichment medium , and a concentration of 
per cent agar for the isolation of the orgamsm at 
37" C. By this method pure cultures of B pluton can 
be readily obtamed, provided the larvae used contain 
a preponderance of this orgamsm 
The wnter has obtamed infection m a healthy col- 
ony of black bees in four days, using as inoculum eal- 
tures of the organism denved from isolated colonies. 
The symptoms of the diseased larvae accorded with 
those observed in naturally infected larvae, and the 
microscopical picture was typical— alve% forms 
being also present, though only in small numbers 
The orgamsm has been reisolated successfully 
Morphological studies thus far suggest the identity 
of the two organisms While the results in this are 
not yet complete, cfultures of B pluton have been ob- 
served to change to B alvet form, resembling biolog- 
ically the B alvet isolated from infected larvae This 
further corresponds very closely with the changes ob- 
served m brood naturally infected, whete the ratio of 
B alvet to B pluton generally mcreases as the putre- 
faction of the larvae progresses, so that B pluton is 
almost eliminated. The more conclusive substantia^ 
tion of this IS anticipated, and its accomplishment 
should lead to the demonstration of important rela^ 
tions between the pathogenicity of mnerooxganisms 
and thesir life stages 

Dkkib R. a Whaiktok 

Ottawa, Cahada 

i 

NOTE ON A SECOND OCCURRENCE OF THE 
MOSASAURIAN REPTILE, GLOBIDENS 

Ik 1912 (Proc U S Nat Mus., vol. 41, p 479) 
the new genus and species, Globtdena alabamaenets 
Oilmore, was established on a rather meager specimen 
from the Upper Cretaceous of Alabama. The nnumal 


giobotar form of the teeSi as contnuited wiXh the 
pointed, sharp-cnttmg teeth of other Mosasantiaiis 
made this an outstanding genus on wludi DoUo has 
subsequently founded a distinct family, the Globiden- 
sidae. 

Recently I have received for examination the 
crowns of two teeth collected from the Selma Chalk, 
in the vicirnty of Saltillo^ Lee County, Mississippi, by 
a student of Prof J M Sullivan, of Millsaps Col- 
1^, Jackson, Mississippi. 

The crowns o£ these teeth show no evidence of wear 
and this fact, in conjunction with their relatively 
small size, would indicate that they were probably 
germ teeth which had not yet come into use The 
globular form of their crowns, with wrinkled enam- 
eled surfaces, however, are in perfect accord with the 
teeth of the type specimciL 

The fragmentary character of the specimen con- 
tributes nothing new to our knowledge of this little 
known Mosasauriasoi, but it is of interest as recording 
a new occurrence, and especially in definitely locating 
its geologica] occurrence as being in the Sdma Chalk 

Charges W Oiufoas 

U 8 National Musxuu 

MORE AND BETTER ETHICS FOR SCIEN- 
TIFIC MEN 

Tsat the code of ethics^ adopted at the Santa Ti 
meeting of the Southwestern Division, Amencan As- 
sociation for the Advancement of Science, hoe been 
found by Dr Kempton^ a subject for genial mirth, 
seems to call for oomment from some other quarter 
than that immediately involved, the members of the 
Southwestern Division having, one might say, cramped 
their style in controversy by the adoption of Rule 4 
Thus, as so often, a new law works hardship first 
upon the law-abiding. 

Dr. Eempton, as a resident of the Atlantio eoastal 
plain, ean hardly be expected to understand the dis- 
tressing conditions prevailing m amentiflc and educa- 
tional circles m outiying provinces west of the Appe* 
lacbxan Highland It is a source of deep gratification 
to ns in the West to learn that the eonditions 
deprecated in the resolutions mentioned are non- 
existent in the Bast, which we have so long been 
taught to look to aa the home of eoltare, truth end 
gr^pe. The wnter is glad to be corrected in hvt 
evidently erroneous assumption that Bole 10, for 
example, might, in the awkward gambols of its play- 

Code of Ethics for Betentiflo Men,’^ BoiiKOBr 
Vol LXVI, No 1700, pp. 108-104, July 20, 1087. 

sKempton, J. H, '^jSeiantors appear in the South' 
west” Ibid., Vol LXVI, No. 1711, pp. B54-W5, Oet 
14, 1987. 
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fill yantkp tread upon as many ooms east as vest of 
the Mjamsaippi River Be that as it may, if the 
vUd scientists of tiie woolly vest desire to pass reso- 
lutions to protect themselves from outside aggression 
and intemeoine strife, we should expect such ambition 
for self-improvement to be landed rather than oon- 
demned by the cultured exponents of an older civiliza- 
tion east of the Alleghany Mountams. 

In defense of the southwest code, we note first that 
it IS speoifioally stated to be ^‘tentative ’’ We take 
this to mean that any of the rules may be altered or 
stricken out to which there is sufficient objection at 
home or abroad Furthermore, it appears that the 
code IS intended by members of the Southwestern 
Division to apply only to themselves, as we under- 
hand it, they have no intention — ^and probably no 
hope — of applying their reforms to scientists at large. 
There is, therefore, no occasion for immediate alarm, 
unless it be on the part of individual eastern scientists 
who intend, for cUmatie or other reasons, to migrate 
to the Southwest 

Now it would be invidious to intimate that Dr 
Kempton would personally violate, or condone the 
violation of, any of the rules m question We in- 
terpret his attitude rather as a kmd of Menekenese 
objection to the appearance of anythmg savoring of 
a Botanan philosophy among smentiflc men For 
this point of view there is much to be said But as 
between the two extremes of super-sanctity and sub- 
Monokenism we plead for a carefully weighted mean 

We hiould like to beheve that seientiflo men as a 
class are above the need of a code of ethics But 
the enthusiasm with which we commonly refer to an 
admired colleague as a gentleman and a scholar seems 
to involve a tacit admission that the virtues connoted 
by these two terms may exist separately as well as in 
combination. 

It may be urged that, if a scholar be not already 
a gentleman, he ean not be made one by any array 
of rules or resolutions. Alas, too true 1 But it would 
appear advantageous at any rate to have a definite 
oode, by which one might decide for himself whether 
or not he IB a gentleman, instead of depending on bis 
colleagues to tell him, which sometimes causes lasting 
embarrassment on bo& sides. Then, too, even if it be 
antecedently improbable that anything ean be done 
about the ethios <rf tto present generation, there is the 
ooming generation to consider— the nascent PhD's 
and umoeents yet unborn, b it not our duty to pro- 
vide tiiat they may learn by precept what it is not 
whidty eertam we ean teach them by examplef 

If, k view of these wngbty arguments, it should 
eeem deababte to foUow the lead of the phynoians, 
eeothwestem aematists and other groups of profes- 
tionel men in semi-publio service, and to adopt a 


code of etiucs to apply to scientists at laige, we pro- 
pose that, somewhere near the bottom of the list of 
needed reforms, the following be included * 

Rule 160z. Scientific men idiaQ be restrained from 
flailuig each other through the medium of the press. 
The following penalties shall be provided 

(a) For gentle sarcasm the offender shall be given 
fi black marks, in a large book to be kept by the 
Secretary of the National Research Conned 

(b) For open satire he shall be given black marks 
to the number of 2n + 1 

(e) For burlesqhing or lampooning colleagues, be 
shall receive a number of black marks to be repre- 
sented by the expression 

“^(W+D* 

(d) For oompanng^ ooUeasues, by dueet statemeiit 
or impheation, 'with maltors, insaranee brokers, 
ebirotODBorB or mortuuans, he ehell be tamed over to 
the numatrations of praotitionera of said prof eaaioBB, 
sacoeaaively, m the order named 

In roneluaion, I hasten to qwoify, on bdialf of 
both Dr Kempton and myself, that sneh role shall 
not he retroactive in its application Ex hoc mole 
provenuU ahquod bonum 

BobBKT C. 

UmvimsiTV or Wasbinoton, 
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SCIENTIFIC BOOKS 

Lei Phyatetene BoHandoM et la Methode ExpermetMl 
en Franee at» XVJUime Steele Par Pmoa 
Bbuhbt, Pans, 1026 

An IntroduettoH to the Study of Bxpenmental Uedi- 
erne. Bt Claudb Bbrnabd, translated by Hunnr 
CopuET Qarnm and IiatTBBNOB J. HunMDWOir. 
New York, ItaomiUan Co 1027 

Tbbbb never was a time when man did not nae the 
ezponmental method of invoatigating hia envaonnunt. 
There never has been a tune when man did not form 
hypotheses on observations made thus and u other 
ways. An editor of Bacon’s Novum Organum more 
than a hundred years ago xemarimd that Sir laaae 
Newton had a very extraordinary method of maUag 
diseovenea When he was eaga^ in hia famed la« 
qntnes about light he seemed first to have 
in his mind how tldnga were and afterwards contmed 
hu szpenments Newton bosstod he made no by* 
potiieses, bat no mind will work withont hypoSiaaes. 
^len sen be no doubt Newton made hypotitcHi hoft 
before and sftmr he eontnved his expetimnts en 
light or gravitatMm either It is renuoknUe tbore 
was «aee a amjesity of aeientifle man who, lesa Hum 
a hundred years ago, talked nhont the experimental 
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meftod m aaoh a manner the mferenoe was jnetifled 
that obtainiocr knowledge by the ezpenmental method 
18 the only way of obtaining knowledge Claude 
Bernard was bom in the year 1813, in that year 
Dr. Shaw wrote the above in the appendix he added 
to his translation of the Nomm Organum* Magendie 
was Bernard's teaeher and the mhentor of what the 
Dutch had been so instrumental in introducing to the 
French a hundred years before Paul Bert, who suc- 
ceeded to the chair of his master, says this book of 
Bernard's, published first in 1865, struck cultivated 
minds with admiration and astonishment, and it may 
be added threw many of Uie admirers off then base 
and into a foolish exaggeration which is not apt to 
be repeated now, sixty years later that it appears 
in the admirable form given to it in this translation 
It IB seldom it is thought worth while to republish 
any work of medicme or general science after sixty 
years, but this work is in the same class wiik the 
Novum OrgawHm 1 fancy it is the lingering tradi- 
tion of the mental obsession to which Bert refers we 
may look for the interest the pubhshers expect It 
IS opportune that we have Brunet's book to enlighten 
us as to how the experimental methods entered France 
BO long before Bernard made it unreasonably domi- 
nant, an exaggeration against which he repeatedly 
protests Such exaggerations are always to be ex- 
pected to attend the advent of every manifest step 
forward in the progress of thought and the achieve- 
ments of men, but we must realize that Bernard has 
no claim and made none to having first introduced 
modem expenmental methods in France 
When the House of Hanover crossed the channel to 
govern England there was a large following from the 
Netherlands, though perhaps not so large as Holland 
had sent over with her Pnnee of Orange and long 
before that the Enghsh Puritans had fie^ to the Low 
Countries from the British Isles, so there had been 
large and frequent mterchange ^tween the two na- 
tions for many generations before Even the war be- 
tween the Dutch and the English on the water had 
done something It was not broadsides alone of shot 
they had fired mto one another It was ideas too they 
had exchanged after Lord Bacon's deaUi. The new 
learning and the modek by which Bacon and Newton 
shaped it made a deep impression on the Dutch, bnt 
they bad no thought of not making hypotheses Much 
which Newton called mathematics, otl^rs called xeason- 
ing, they insisted Although the mathematioiaii, left 
to bis own processes, '‘never deviates mto sense,’' he 
must have a beginning that is to him rational it not 
sensible, while the result to the layman is neither, 
hut sensible is a word that long smee has begun to be 
slippery m usage. PhysioB fonned the basu of 


Newton's mathematics and reckoning from at wm 
more exactly done than by hypotheses, but m maiha- 
matios hypotheses have to be us^ The Dutch 
foUowers of Newton saw more clearly than some of 
his later English, but s'Qravesande declared that in 
order to amve at the admirable wisdom of Newton 
every physicist should see to it ihai his reasoning vma 
not founded on simple hypotheses alone At Utrecht 
they mstituted a large lidKiratory supplied with in- 
struments of every kmd then proeurahla for the study 
of physical phenomena, yet s’Qravesande laid down 
the maxim that the student should try to imagine m 
his own mind bow the phenomena he was about to in- 
vestigate could anae Despite his warmng that some 
method more reliable should form the basis of his 
projected work, six rules for the use of hypotheses 
were given by the Dutch savant and Brunet says he 
was ^parently not far from thinking that "truths" 
themselves of physics are only high probabilities. 
Consequently the results of the expenmental method 
are naught but hypotheses, however close to the truth 
they may come We can not deny the expenmental 
method is more often the origin of iheones than of 
facts. Thus early m the Baconian and Newtonian 
creed did heresy arise when transported to the con- 
tinent by their disciples Nevertheless it was they 
who transmitted to France long before Claude Ber- 
nard a rational expenmental method. It was not 
Bernard who was responsible for an irrational ex- 
perimental method which caused much of the falhng 
away of students in science in France in the latter 
part of the last century rather than the Franco- 
Prussian war 

Not only did pnnutive man experiment with the 
ei^ruuental method, but when sciance dawned in our 
civilization it was not entiraly neglected by the old 
Nature Philosophers, though we have scant record of 
any. Hippocrates and Celsna, however, are recorded 
as having resorted to it m n^iome and Qalen was 
one of the greatest expenmenters who ever lived. 
Neither Baeon nor Bernard were the earliest pioneers, 
nor tibe Italian Sehool. Men believed Bernard had 
but followed in the path of Bacon, but he did far 
more than that. He was the moat important of his 
critics. He was no bigot who believed that pure in- 
duction from observed facts can often lead direcfly to 
the ^th. In lAis many, who have insiatently quoted 
him for two generations of seientiflo men, have 
totally misapprehended him and English readm ara 
pot in the way by the proeent volume of avoiding this 
error. As to his mspiratioB by Bacon, nothing eoold 
be more emmeoas. The chief entudsm wfaicb Bernard 
aims against the methods of modem aomoe ie not 
against iho neglect of experimental science vrbUk 
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lo% ftmnidied u Fnutoe befora him bat spMtflei^ 
agauist tbe mistaken ideas of Baeon, evidently moti- 
vated by the abase of the preeepts of the indoetive 
methods of researeh In the rntrodnetory ehapter of 
his vpork he insists that ''the experimental method is 
nothings but reasoning by whose help we methodically 
submit our ideas to expenenoe — ^the expenenee of 
facts. . The expemnenter must be at onoe theorist 
and praotitzoner. . • It is impossible to dense an 
experiment without a preeonoeived idea'’ 

The chances were forty years ago that a student 
on entering a laboratory for the first time was ad- 
jured by the director to approach his problems with 
an open mind almost so insistently that the student 
had reason to believe he was to approach them with an 
empty mind He must have no preconceived ideas as 
to the solution of them This was mere dnvel It put 
a premium on infancy and idiocy. Claude Bernard 
was supposed to be the protagonist of such doctrine, 
for the history of medicine, especially of science, was 
not wide spread among laboratory workers in those 
dajs Bernard insists “facts are necessary materials, 
but their working up by experimental reasoning, i e , 
by theory, is what establishes and really builds up 
science ” Bernard seems, by the frequency with which 
he sounds this note, to be protesting against oenam 
pernicious tendencies in French methods of the pur- 
suit of science. It was the revival of a new science 
in the Netherlands, which was the origin of its juvenes- 
eenee in France. There were more sohd ooltivators of 
it than Voltaire, hut when he returned from England 
he made the ideas of science he had imbibed there 
popular Probably his fnend, Mme du Cliatelet, un- 
derstood them better, but he was Hie greatest propa- 
gandist of them all, so that through him a very much 
more extended stratum of the people became ac- 
quamted with the ideas, which several years before 
had amved by the way of Holland and were thus 
given B wider circulatKm than otherwise would have 
been the case from the introduction Nollet was able 
to give them among learned men 
Descartes and his philosophy had had a great effect 
on the teachings in the universities of Holland, but 
most of the pfaysieists there appreciated the inefficiency 
of his doctrine Boerhaave m his doctor’s thesis in 
IfiflS had already published matter in which he dwelt 
on the importanoe of the expenmentsl method in 
medical researelL In less than ten years he had ac- 
quired a great reputation at the Umversity of Leyden, 
^hieh enctended throughout Europe, Leeuwenhoek 
bad already communicated his obs^ations with the 
microaoope to the Boyal Society of London, but it was 
in 1718 Hiat s^Qravesande was appobted secretary to 
ibe embassy soOt to ocmgratalate George I on his ao» 
oesdon to the erown of England. By means of one of 


the etadents he bad had in the Low Coontriee he 
gained the acquaintance and the esteem of Newton and 
became a member of the Royal Society When he re- 
tained to Holland Boerhaave had pronounced a dis- 
course De Comparando tn Phyateta, which acted as a 
sort of pnmer of science for future work in Holland 
After t^t the names we know of those who become 
iiidoctnnated with the ideas of the experimental 
method in science there are numerous Thither Vol* 
taire repaired to consult Boerhaave about not his 
health alone, but about the new things m smenoe In 
France already Nollet’s influence had become marked 
among men of science When the instruments then 
in use m the neighboring country became known in 
France they wens constructed with more precision 
there, but Brunet does not forget the mdebtedness not 
alone of France but of England and Holland also to 
the Italians, Qahleo, Tomoelli, Bedi, Borelh Milton 
drew on Italian culture for his great works in htemr 
tare. Harvey, WtlUs, owed a deep debt to Htem. 
Later, however, the current of advance m mefchodology 
in soience flowed through England, and with the im- 
pulse of Baeon’s crude revolt from soholastunam be- 
hind them the new departure found its way to France 
very largely through Holland 
It was Boerhaave and s’Oravesande and Museben- 
broek and doubtess many others who mtrodoced and 
developed an admirable experimental method in the 
early part of the eighteenth century in Holland, Thqy 
yield in no way to their great protagonists in En- 
gland m that acuity of intellect, which manifests ttaelf 
by talent and common sense rather than by genius. 
They escaped many of the errors of Bacon and New- 
ton Th^ got tl^ir cue from them, but when the 
mantle fell on their shoulders science made vast strides 
m the Netherlands In its earbest years in France 
there had already been some inatruciion given and 
some exposition of the experimental method by Pob^ 
nibre, but already the fame of Boerhaave was spread*- 
ing there as wdl as elsewhere m the oontment and in 
England and students were going to him from the 
latter eountry, whence at the beguming of the eentory 
he had drawn his first inspiration VaiUant, who had 
been fired by the lectures of Boerhaave, left a poa- 
thumotts book in the care of the latter, a oonfidenee 
which Brunei thinks exceptional m a iWcfamaa for 
a Dutchman at that time, but its title has a significant 
interest for ua Boerhaave, five years after VaiUant^s 
death m 1722, pubhahed it at Leyden and Am^fcttpdMn 
in 1727 as the Botan%c<m Porfstense. In France Castd 
had been provoked to attack Boerhaave for too much 
worship of Newton as the gpreatest of phyeioi^ and 
especially because be wished to banidi every eoit of 
hypolhesia, which exdn^ Caetd was quite right hi 
deelanng often etope aooess to the truth, daifwiiig Qiat 
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wmk Boyle in En^^d had given utterance to mueh of 
ibe eexne •eriticums. But the work of Vadlant found 
its way into France and Nogfues in 1725 translated a 
work of Niewentyt and m 1731 Boerhaave was elected 
to membership m the Academy of Sciences at Paris. 
NoUety in 1738, was made the incumbent of a public 
chair of exi>erunental physics in Fans founded by 
Cardinal Fleury. It was m Italy, m Florence, how- 
ever, that there existed the oldest Academy of Experi- 
mental Physics in Europe 

Jonathan Wbigbt 
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SPECIAL ARTICLES 
LONG-LIVED CELLS OF THE REDWOOD 
Thb principal features of long-lived ceUs in the 
massive steins of cacti have recently been descnbed 
by the aemor author^ Medullary cells of the tree 
cactus {Camegtsa) were seen to remain alive for 
pmods well over a century and the results of the 
examination of elements of all ages indicate active 
enlargement dunng the second half of the centnry. 

Another cactus, the melon cactus or bisnaga (Fcro- 
oaetua), which has an ovoid-cylmdnoal trunk was 
found to melnde similar medullary cells of great age 
which, however, ceased to grow after the first decade. 
The development of the outer cortex as a layer several 
inches in thickness is of such character as to demon- 
strate that the cortical cells have a similar penod of 
enlargement and survival. 

In all of these ceils the carbohydrate components, 
pentosans and hexoses progressively decrease with 
age The fatty snbstsnees, or lipms and nitrogenous 
sabstances, change least. 

Transformation of sugars to wall-matenal with 
consequent thickening is apparent in Oameyiea and 
in the medulla of Feroeactu8\ crystals of salts ae- 
onmalate in all oases. It was notable, however, that 
in the cortex of Feroeactua the disappearance of the 
carbohydrates extends oven to the walls, which are 
thinner at a hundred yards than at ten, suggesting 
the liquefaction and removal of pentosans. It seems 
probable that the only consumption or nee of the 
lipins from these cells is of that which may be in the 
waUs and cytoplasm, and that these substsuoes in the 
nuclei are but little affected 
That ray cells may attain on age of many years in 
the whitish sap wood of tree trunks is implied in the 

T. MacDougal Growth and PermeabUity of 
Century old Cells,” Amer, Naiwratiat 00 , 393-415, 
1926, and Prances L. Long, ” Characters of Cells st^ 
taming Great Age,” Amer KaturaUst, Beptembeiv 
Ootober, 61, 385-406, 1927 


writings of many anUiors. We can not fiisd aiqr 
definite statement of living ceQs in heart woed» 
although Btrasbuzger’s account of starch in trunks 
of the red beech 125 layers from the surface suggests 
that these cells might be alive.* The negative asser- 
tion that '^only the outer layer of the wood composed 
of the more recently-formed annual nngs thus con- 
tain hvmg cells and constitutes the splint-wood” made 
in the 14th Qerman edition of Strasburger’s text-book 
of botany-and found on p 158 of the 5th English 
revision as translated by Lang m 1921 may bo taken 
as a correct presentation of present knowledge of this 
matter 

Certam features of behavior of the trunks of the 
California Redwood uncovered by our study of the 
hydrostatics of this tree led us to examine the paren- 
ehymatons oeUs of the trunks There are two differ- 
ent types of living cells in newly-formed secondary 
xylem of f^eguota sempcriHrens * wood-parenchyma 
cells that stand m vertical files scattered among the 
Iraeheids, and ray-parenchyma ceUs As in most 
other woody stems, the wood-parenchyma and ray- 
parenchyma cells of the albumnm or whitish sapwood 
are living and densely packed with starch 

The change from alburnum to duramen (heart- 
wood), maerosoopically recognizable in Sequaua by 
a brownish-ied coloration of the duramen, is accom- 
panied by a disappearance of starch and protoplasts 
from all wood-parenchyma cells and the formation of 
an orange-colored resin that completely or partially 
fills the lumen of the wood-parenchyma cells. For 
this reason wood-parenehytna cells are often called 
ream cells The transition from alburnum to duramen 
is also aocompamed by a disappeaxanee of starch 
from the ray-parenchyma cells but ibis disappearance 
of the starch is not always followed by death and 
diamtegration of the protoplasts. These living ray 
cells of the duramen have a thin layer of cytoplasm 
next the wall, a conspicuous nucleus, and a large cen- 
tral vacuole. The ray odls may remam unchanged 
for a long time and we have observed ray-parenchyma 
70 layers deep in the heartwood with clearly defined 
protoplasts and apparently normal nuclei As the 
sapwood in such trees meluded 21-23 layers these 
cells were about a century old. Cells of ^der annual 
incremmits m these stems also appeared to be living 
but this could not be determined with certamty sn^e 
the granular nature of the cell contents obscured the 
nuclei. Some trees have ray-parenohyma cells that 
show a granular cytoplasm and smadl droplets of 
ream shortly after the transition from durmmea to 

a Strasborger, B. <*Ueb«p den Ban und Verrieht- 
ungen d LettungbiOuiMi In den Pfisnsen Pp. 374- 
375 1391. 
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aRnixom&s itill others have the sstme behavior in 
ray-pareiKdiiyma and wood-parenehyma and both ele- 
ments in the outermost ring of hoartwood contain 
ream only. 

The reasons for this marked variation in the be- 
havior of ray-parenohyma cella are as yet unknown 
The age of the tree does not appear to be a factor, 
for we have found both conditions in young and in 
old trees Neither is there any sharp correlation 
with the environment Trees high on the dry flanks 
of hills or deep in the canyons of this vicinity may 
have hvmg ray cells deep in the duramen 

That these cells should survive during the pro- 
nounced changes in chemical constitution of the wood, 
altered composition of the sap and lessened oxygen 
supply IS a remarkable occurrence The nuclei 
andeigo but little change and a superflctal examina- 
tion suggests consumption of the carbohydrates. The 
well-known abrupt diminution of starch in the rays 
occurs in the redwood at the stage of transition from 
sap to heartwood The ratio of length of life of 
these cells to that of their growing period is the 
highest known Full size is reached almost at once — 
within a few days — life may contmue for a century 
or four thousand times the duration of the growing 
penod In Carmgtea medullary cells continue to 
enlarge for a century, m Feroeactui life contmues 
for a penod teu or twelve times the growing penod 
idiich extends over a decade* 

It IS notable that the known long-hved cells of 
plants are all of the simple parenchyma type as m 
contrast with the highly specialised long-hved cells of 
the brain and heart of vertebrates. 

The medullary cells of Camegtea which grow for a 
century, as might be expected, retain their embryonic 
character Those of the medulla and cortex of Fero- 
6actu8 do not. The long-hved cells of the redwood 
lose their capacity for division at an early stage and 
play no direct part m the formation of calluses, or 
other regenerative action so marked m the redwood. 
In what way the existence of these numerous stnps 
of hvmg cells m the heartwood, which may reach an 
age of more ttian a oentoiy, affect the pressures and 
movements of liquids and gases in this tree is yet to 
be determined. The facts presented seem to consti- 
tute the first announcement of hving cells in heart- 
^tmod, as well as an extension of knowledge of the 
occurrence and behavior of long-lived cells. 

D, T. MacDodgai# 
OniBEKf M. Shith 
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GLUCOSE AS AN ANTAGONIST 

Fob some years the senior author has been engaged 
m the study of the habits and means of control of the 
onion root maggot (Hylemg%a anttgua Meig )• Ex- 
periments have included extensive investigation of the 
ehemotropie responses of the flies to various sub- 
stances. Cane molasses has always proved a very 
satisfactory attractant and NaCN has long been known 
and used as an effective insect poison In eonee- 
quenoe, a mixture composed of ^ ounce of NaCN, 

1 pint of molasses, and 1 gallon of water, was in- 
cluded among the various poisoned baits it was 
desired to test 

In the summer of 1925, Mr K Stewart, working 
on the same problem, found that the NaCN-molasses 
bait gave very satisfactory results, rankmg first of 
all the materials tried m the average daily catch of 
Diptera These records were obtamed by the use of 
wire fly-traps of the Mmnesota type placed in the 
onion fields on the College farm, with the vanoua 
poison baits m glass dishes under the trepa. 

The NaCN-molassea oomhmation, as one of the most 
promising of the mixtures under txoal, was selected 
by the senior author for further experimentation in 
1926 It continued to give very aatisfaetory results 
so far as the catch of fixes was eoncemed, but some 
doubt was cxpenenced as to the extent to which this 
mixture was acting as a killing agent. Aeoordingly, 
cage experiments were started indoors m order to 
settle this pomt It was found that while the NaCN 
oombinatiou was even more attractive to the flies 
than molasses and water alone, its toxicity was prac- 
tically nil Upon uneorkmg a bottle of the mixture 
which had been well shaken and then allowed to stand 
for several days, a distinct odor of ammonia was 
noticed, while that of HCN could no longer be de- 
tected. Moistened litmus paper gave the alkahne 
color reaction when held near tiie mouth of the bottle. 
Apparently, the -CN group had been decomposed, 
giving nse to ammonia, the evolution of which gas no 
doubt explains the enhanced attractiveness to the flies 
of the poisoned bait over that of a simple molasses- 
water solution. 

The most probable explanation of the production 
of ammonia m the above mixture appears to be that 
of interaction between the NaCN and the glucose of 
the molasses to yield glucose oyanhydrin, vriiiob sub- 
sequently hydrolyses, as follows. 

KaON ^ H,0 NaOH + HCN 
aHjjOH(CHOH) OHO 

+ HONlnFOH,OH(OHOH)^ OH(OH)CW 
OH,OH(OHOH) (JH(OH)CN 

+ a^O OH,OH(CHOH), . OOOH f 
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OlneoM B&lutioiu to vlnidi KaCN va» added veto 
found to give eesoatially the same results as did the 
molasses bait, but to a more pronounced degree Fur- 
ther eonfinnation of the hypothesis respecting the 
origin of the ammonia is afforded by the results 
obtained with a mixture of cane-sugar solution (of 
the same speciflo gravity as that of the molasses used) 
and NaCN in the proportions of ^ ounce of the latter 
to V/s gallons of the former When this mixture 
was used in cage experiments it was found that the 
HCN given off usually was sufficient to kill most of 
the flies without their having the opportunity to start 
feeding. Bucrose, having no free carbonyl group, 
would of course not undergo the cyanhydrm roaotion 

In connection with the above, it is interesting to 
recall that Rasputin, the Russian monk who domi- 
nated the court of the late Czar, is reputed to have 
used glucose as a protection against sundry attempts 
upon his life by means of poison Sneh results as 
have been desenbed would suggest that this precau- 
tionary measure was well taken, in the ease of NaCN 
at least. In addition, the flndings of Heinekiunp' 
respecting the resistance of vanous types of fowl to 
strychnine, fnrmsh evidence that here also glueose, or 
its polymer glycogen, may have a rflle as antagonist 
in the cose of the alkaloids as well as in that of the 
less complex poisons 

Aiisx. D Baksb 
W A DeLoko 

DspaimncNT or EntowoxiOOT, 

Maodonau) Oolleos, 

McOILL UNIVBnSZTT 

GEOCHRONOLOGY AS BASED ON SOLAR 
RADIATION 

Ik this journal of 1920 was mentioned a part of 
my plan for an investigation of certain laminated 
clays in North America 

During a previous visit m this country in 1891, I 
hod, at several places, observed laminated clays 
aunilar to analogous late glacial melting sediments in 
Sweden, which I had found, after long-continued 
investigations, to represent the annual depodtion 
from the melting water along the border of the 
retreating ice-edge 

By help of a certam graphic method for the oom- 
panson of the sharply marked annual layers or 
varve$, I had succeeded m identifying such varves 
from one point to another and ultimately worked 
out a systematic plan for the elaboration of a con- 
tinuons time scale This was in the mam carried 
out in 1905-06 on the basis of field measatements 

iHmnekanip, W. J B, <*Tho Besutaace of Fowls to 
Btryduune /our Lab, md Clw, Med 11. 209^214 
<1926) 


made, for a eonstderable part, by 9 great number of 
able young asaiataats Daimg the following yean 
this standard line was completed at many places. I 
thus succeeded, step by step, in traemg the raoesaion 
of the lee border and the immediately following trans- 
gtossion of the clay-varves over one region after die 
other, until the whole line from southernmost Sweden 
to its central parts had been eontroUed 

As was to be expected, the lowest and oldest clay- 
varves were* found to be deposited in the southern- 
most part of the land, while the great loe-sheet still 
covered the rest By following the day transgression 
step by step, the whole stauroose-hke senes was 
gradually built up, formmg a contmuous and exact 
time scale for the last ice-recession aeroas Sweden up 
to a certain year when a great ice-dammed lake in 
central north Sweden was drained off, and a thick 
annual varve was deposited, which has been chosen 
as representmg the very end of the late Glacial Epodi 
proper 

For many years I tned m vam to find out any 
means of determining the length of this Postglacial 
Epoch, until one of my most snecessful assistants, 
R laden, discovered, m the northern parts of Sweden, 
measurable annual varves which represent that epoch. 

Of varves from this epoch, I measured in one sec- 
tion at the Indal River somewhat over 3,000, but it 
was along the Angerman River that Lid&i quite in- 
dependently succeeded m finding and workmg out 
practically the whole of the Postglacial verve suc- 
cession by a careful and painstaking combination of 
a long senes of sections, showing the total length, of 
the Postglacial Epoch to be about 8,700 years. 

What made his work especially important is that 
there seems to be no other place m the world, not 
even in Sweden, where there is any possibility of 
finding such a contmuous varves senes for the whole 
of the Postglacial Epoch. 

By noting the position of the bottom varves, the 
ice-reeession in Sweden has been determined m detail 
at eertomly more than 1,600 different iooalitiee, while 
sections down to the very bottom varve dsewhere — 
exoeptmg m Fudand— have but rarely determined the 
froi^ maigm of the lowest varve. 

Thus, along the Gonneetieut Valley, according to 
Antevs’ exoeedmgly mterestxng and comprebenaive 
varve measurements, the bottom of the <^y layers 
was so seldom exposed that the bottom varve, which 
marks the stage of the ice-recession, could only be 
determined at one point along the whole of the aoutii- 
em four fifths of the measured line of loe-rocession. 
Even the lenuumng AM part of the line, which is 
north of a gap in the section not rapresent^ by clay 
depostts, the bottom varve was located at cntl^ five 
points. 
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Thcmgli in tha regum it is not yet possible to know 
exsetly tiae rate of los-nsoession, the omnerons xnea- 
Borements of long varve senes have afforded valuable 
material for detailed teleeonnections witti the tame 
scale m Sweden and a thorough and veiy satisfactory 
venfication with respect to the thickness variation of 
the varves of some otherwise uncontrolled parts of 
the Swedish time scale 

Furthermore, though at has not been possible, even 
to such an admirable varve tracer as Dr, Antevs, to 
find a eontinnous varve senes through the late glacial 
part of the time scale in Canada, this xs, happily 
enough, of less importance since the eactended telecon- 
nechons with the already minutely controlled Swedish 
tunc scale afford an equally good but much more con- 
venieut and time-saviiig method 
Thus it is neither necessary nor advisable to use 
uncertain estimates or perhaps quite erroneous as- 
sumptions for iillmg out gaps between actually mea- 
sured varve senes, if the whole sum really is to be 
trustworthy 

Furthermore, considering that the initiative, the 
orgazujsation and method of the investigation are 
totally of Swedish ongm, and, as it seems, it is only 
in Sweden that the time scale can be continued all tlie 
way up to our own age, it may be fully juatided to 
name this chronologic standard line the Swedish Time 
scale, even where it is identified and completed by 
parallel measurements in other oountnes 
The mam purpose of an exact Internationa] chn>* 
nology must be the reference of different kinds of 
events everywhere to one and the same time standard 
The necessary condition for the introduction of such 
a time scale was, of course, the possibility of identift- 
cation, even at great distances, of synchronous varve 
variations This conditum seems now to bo realised 
Thus, almost all of the varve senes measured in 
1920 by the little Swedish expedition to North 
Amonca have been with certainty identified with 
corresponding senes of the time scale iii Sweden, as 
illustrated by some examples representing a few 
thousands of years, published m the Geografiska 
Annaler, Stockholm, 1926.^ Quite lately the author 
has also succeeded m identifying a senes of nearly 
600 varves, carefully measured m Argentina by one 
of my former pupils, Dr. Carl Caldemus.* Also a 
desonption of E Korin's varve measurements lu, 

* De Qeer, *^Oii the Solar Curve, as Datmg the Ice 
Age, the New York Momue and Niagara Falls through 
tiie Swedish Time Seale ’’ Data, 9 Geogr Ann, Stodi 
holm, Vol 6 (19S6), pp 253-264, Pla M (varve dm* 
gwsaad map). 

•Q. De Geer, Okclal Olay Vams in Argentina, 

UMSHued Dr. Osri OUdeniu^ dated hr Mwis of the 
SoJar Oarve (hrough the Swedish Time Beale." Data, 1. 
Tbidem, VoL 9 (1927), l-«, PI 1 (wve diagrams). 


nerthwestem Hunalaya, earned out and identified 
by huu ui 1926 and 1926, will mm appear in tha 
same joumaL 

Ckauudenng that the distances between Sweden and 
the other regions are no less than 6,000-14f000 km,, 
the sixmlanty of more than 60 per cent of the whole 
varve number between the identified varve senes xs 
very astonishing but quite convinemg with respect 
to the long and uniform succession of charactanatie 
varve variations, whidi, naturally enough, have not 
been possible to connect in more than one single way 
It is especially noteworthy that this sunilanty eon- 
tinnes century after century, thus, as it seems, put- 
ting it beyond every doubt that only a real identity 
IS able to explam such a considerable sum of sum- 
lanties. 

Here it must also be emphasised that it was first 
after many totally vain attempts that the striking 
correspondence was discovered, and then was at once 
found to he continuous over praeticaUy the whole of 
the varve senes. 

A close study already made of the published dia- 
grams will soon show that a mere accident here must 
bo totally shut out This remarkable ocnneidenoe of 
such rapid vanations at such consideTabla distances, 
caused by simultaneous iee-melting, seems not to be 
explicable m any other way than by vanations in 
the amount of heat from the sun Thus in reality, we 
have to do with nothing leas than a gigantic, self- 
regiatenng thermograph, showing the variations m 
the radiation from the sun 

With respect to the physios of the sun, it is of 
interest that there exists an observed bionmal varia- 
tion as well as the annual one, this latter being indi- 
cated by the connection of the varve vanation of Ihe 
two hemispheres, so that the north and south sum- 
mers, with their closely corresponding varves, point 
to a natural thermal year Still it xs undetermined 
whether that year begins with the one hemisphere or 
the other 

It may be of interest for the elucidation of this 
question to include also the southern part of the 
Cordilleran observations which are analogous to the 
renowned measorement of the solar radiataon which, 
for two decades, have been executed on the sunny 
heights m the far West of the United States. 

Whatever may be the astronomic cause of tiie 
annual solar vanahon, it seems likely that its begin- 
ning and end probably are to be found somewhore 
between the north and south summer, or not far ftom 
the equinoxes. When this has been fully stated, our 
annual means of temperature ought to be calculated 
for the natural thennal year, nhich ought to givo 
much more choracteristm resolte than the means of 
the arbitrary fiscal year. 
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Though it may be gxauted that the varve variatiou 
as to its dominating featuiies all over the earth is a 
fnnetion of the sun radiation, at the same time it is 
atill moxe or less influenoed by local faetois, saoh as 
the bottom topography at different localities together 
with changes m the direction of jhe melting nvers, 
the varying composition of the morainic material 
from which the clay is washed out, and other mrcum- 
stances. By parallel measurements at different loeah- 
ties, many such deviations from the true solar eorve 
will probably be eliminated, bat meanwhile it is not 
advisable to transcribe the varve thicknesses in figures 
intended for smoothing calculations 

Tet a rsally convincing graphic connection already 
observed makes it possible for the first tune to intro- 
duce m an exact way the time factor into a great 
number of geophysical investigationB hitherto beyond 
our reach. Thus, to mention a few examples, the 
posaibibty of mapping and dating ^chronous land 
206 borders over great areas in different regions of 
the earth enables us to take up, with respect to the 
physics of laige ice bodies, a rational study of see 
movemmit, of ice extension, and of its recession as a 
function of meltmg as well as of fracturing 

In the papers quoted, some hints are given ooncem- 
ing the use of tune determinations for a closer geo- 
physical study of other processes, of inoiganic as well 
as of oiganic natmre, such as the evolution of our 
actual climate and the erosion along our nvers as well 
as our lake and sea shores In these papers was 
especially mentioned the magnificent example of 
Niagara Canyon, the age of which has now been 
geochronologioally dated by means of good varve con- 
nections Thanks to the excellent measurements by 
American and Canadian geologists, we have here a 
prune example of the amount of nver erosion under 
certain conditions during a non-detezbuned space of 
tune 

Here may be mentioned furthermore the new pos- 
sibilities of studying, step by step, how the ice reoes- 
sion was followed by the formation of soil and vege- 
table mould and the munigration of the whole flora 
and fauna within the former great ice deserts, which 
afford unique possibihties of supplying certain 
branches of geology with exact geophysio studies. 

Qibrakd Da Qwm 


THE NATIONAL ACADEMY OF 
SCIENCES 

(Continued from page 4S4) 

The tnelunmeae Faask Lincoln Btevsns The 
lielioluieae are highly specialised biologically This 
resultB in an isolation comparable In general to local 


geographic laolatkm. A species on a given boat may 
remain limited to that host over long periods of tfane^ 
During the lapse of time modification of the fungus oc- 
curs resultmg in distinct vaiietiea Farther changes lead 
to specific, even generic, differentiation. It thus happens 
that distinct but related forms are found on one host 
species The evolution of these occurred during the ten* 
ancy of this phylum on this host The occurrence of 
complexes of numerous related epemee on a given host 
family is very striking No significant deductions from 
geographic distribution are evident, indeed, the most 
BtTikmg fact is the relative evenness in which the van 
ous genera and species are distnbuted over the Meliola 
world Apparently evolutionary tendencies have oper* 
ated in diverse areas m much or quite the same way 
The course of evolution appears to have been from the 
non-fayphopodiate, 8 spored forma with persistent asci 
and spores of variable septation to hyphopodiate, 2-4 
spored forms with evanescent asoi and spores of definite 
septation, leading to the establishment of six genera 
within the group It appears that these genera are of 
polyphyletie origin, each having ansen several, perhaps 
many times, from different ancestral stocks. 

Some etudiee on the oomposUion of vegetaitee and 
plcmU £ J Keaus (introduced by John M 
Coulter) Accumulating evidence on many types of 
plants shows that there is often a marked tendency for 
the gradual accumulation m the proportion of carbohy- 
drates and carbohydrate*like compounds in excess of the 
nitrogenous constituents as the fruiting stsge approaches. 
In some instances the differences in composition seem 
more specifically related to the relative solubility of the 
nitrogenous and carbohydrate constituents than to 
changes in actual proportions of these substaaces^ the 
more fruitful plants containing a larger proportion of 
relatively insoluble substances. Hie general trend of the 
results is the same whatever the extenial environmental 
factors conoemed in prolonging or shortening the vege- 
tative period. 

pTogreee w%ih worh on dieeaeo-reeUtant pkmif. L. B» 
JONXB 

The dynamioa of plant growth to eoU eondiUont, with 
epeeial reference to oxygen and eairbon diox%de^ Burton 
£ LmNosTON (introduced by W. A. Nc^es). 

The quantum effleienoy of the phciochemMoX deoompo- 
stiion of anhydrouB fomwe oM: WxsLW Noriun Hbba 
and W Albsrt Notes, Jr. (introduced by Julius 
Atieglits) The number of quanta required to deeom 
pose one molecule of anhydrous formic add in the liquid 
state has been determined. The light intensities were 
measured by meaiqi of a ihermoooupls and the transmitted 
light subtracted from the incident light to obtain the 
amount of light absorbed. The source of light used was 
a quarts mercury are lamp. The amount of deeoiqpod 
tion is detmadned gently boiling the liquid until the 
decomposition prodn^ are removed and tiian by mfisiur^ 
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lug HtB prflmre Inmaie ia a cotutait yolame. As 
pointed out hy previons iro^en, the hydrogen formed 
daring the re^on does not appear as a gas but prob- 
ably reduees formic acid. As the average of several de* 
temoinatione it u found that 221 quanta are required 
on the average to decompose one molecule of fomue aeid* 
A posidble eifeet of dust is udicated as the above figure 
became 1 07 when dust was present. When only wave- 
leugtiiB longer than 300 m are used the number of 
quanta per molecule is 3 26 Similar measurements were 
made on formic acid vapor To measure the decomposi* 
tioii products, the vapor was condensed with bqnid air 
and the gaseous products swept into a McLfCod gauge 
with a Toeppler pump The process was repeated until 
no further pressure increase was noted Addition of 
carefully purified hydrogen showed that hydrogen was 
used up in this case also The number of quanta re 
quired to make one molecule decompose in this ease was 
1 48 Measurements with the solid wore inaccurate due 
to difficulty in determining the amount of reflected bght. 
It IS found that there u no obvious relationship between 
the energy required to decompose one molecule of liquid, 
the energy required to decompose ono molecule of vapor 
and the heat of vaporization Possible effects of tho 
light in the two cases will be discussed 

Mleotrochemiodl theory of oxidation and neutralteation 
reactume W H Bodkbush The electromotive senes of 
the metals can be extended to include most of the ele 
ments and groups of inorganic and organic chemistry 
The groups at one end of this senes will be recognized 
as both strongly oxidizing and strongly acid forming 
This IB not a coincidence These groups have a deficiency 
of negative electneity This deficiency may bo satisfied 
In three ways (a) A hydrogen ion may be lost, (b) an 
electron may be acquired, (e) a neutral atom itself de 
ficient m electrons may be given up (a) is a typical 
neutralisation reaction and (b) and (c) are charaotens* 
tic oxidation reactions Numerous examples can be 
cited 

Proyresa in the eonoentration of illwiwm B S Hop 
KINS lUimum was detected In portions of rare earth 
material that had been derived from monazito sand, the 
separation being accomplished by fractional erystalUza 
turn mainly as double magnesium nitrates and as the 
bromates The concentration obtained by these means,* 
while adequate for Identification, probably did not ex- 
ceed* one per cent of illinium. Efforts are now being 
directed to increase the amount of illinium in various 
ways (1) Fractionation at double magnesium nitrate 
and bromate is being applied to a large quantity eff 
monaxite rostdims. (2) Other methods of fractional 
crystallization are being used, such as the perchlorates, 
^firrleyanides and dimethyl phosphates. (8) Determina- 
tion of the relative basielty of illmium gs by the frae- 
tiottri precipitation with and HaNOg (4) 

fleparatien of illinium from its neighbors by means of 
^ varying ionic vetoeities. (5) Other mlnerala, espe- 
cially Ihfiw in aeoc^um and samanum, are being 


examined ict illinium The results so far obtained indi- 
cate that the best method of concentration ia by meant 
of the fractionation os double magnesium nitrate and as 
bromate, although the fractionation as dimethyl phos- 
phate looks promising The ionic migration method haa 
possibilities which are attractive, although tiie reeulta so 
far obtained ore not conclusive It seems probable that 
the baaicily of illinium will place it between neodymium 
and samarium, although work on this phase of the prolh 
lem IS especially tedious. One quantity of American 
samarskite was tested for illinium with negative results, 
but the present mdicatioiis are that ferguBonite contains 
a larger proportion of illinium than monamte. Other 
ores such as cente, allaoite, gadolmite and tscheffkinite 
are now under investigation as possible sources of 
illinium^ 

The orifiooi stage of the earths megadmtroph%m, 
T C CaAMBURlilK 

Footers govern^ the low iemperatwrc carhoniUtaUon of 
high oxygen oodta 8 W Park (introduced by W A* 
Noyes) 

Mydraeoto aetd, an ammono nitno aotd, a nitrous add 
hydraaide and an ammono hypowtrous amd £ 0 
Franklin 

laolatton of the alpha form of methyl tUpha gluoo- 
heptoglnooside and its acetate C S Huosok 

Glamer motion os a type of rode deformation Bolun 
T Cbambxrlik In an endeavor to decide between 
VISCOUS flow and crystallme yielding, measurements of the 
internal shearing in various glaciers were made with a 
solf-recordmg clockwork apparatus The results show 
that slipping takes place along definite shearing planes, 
at times gradually and at other times by distinct jmnpa. 
The capacity to withstand a certain amount of growing 
stress before yielding is indicated Four manifestations 
of glacier movement are recognized (1) Solid flow by 
idiomolecular exchange between ice crystals, (2) solid 
shearing of aggregates of granules, (3) intermittent idip 
along well developed tbnist fault planes, and (4) eliding 
of the whole body of loe over the rock beneath Here is 
a rock of simplest sort actually undergoing deformation 
before our eyes It gives concrete illustration of many 
of the phases of earth deformation which have been in- 
terpreted chiefly from results remaining from the past 

Concerning the metal in meteontea* Qno. P Mskrill 
( with lantern slides) Tho paper gives a brief rdsumd 
of opiniona relative to the metallie constituent of stony 
meteorites, and dwells mainly upon its physical proper^ 
ties as compared with artifieial matenal It is shown to 
partake of the nature of artificial so-called wrought inm 
and undergoing decided changes on fusion under ordinary 
oonditioiis. Pardeular attention is^ however, called to the 
position of the metal relative to the aiheate conatitaeilts 
and the eontiuskma to be drawn tberefirom. 



482 


Bomtfcx 


ucvi; inx am 


The infiuetyHf of m-Iml o» the dmihp^ 

mma of the eotvttmontal eke^ * X^UMOts P. Bbzfaw {la- 
tro^ued David Wlute). 

Lake /nmow cmd tAtf problem of deration* M M 
LdoarON (intiodnoed by X C. Chaznberlia) 

^twbitioii of ike oddimnbered'^elemmte* W. V 
Howabd (latrodnoed by H S Waduni^ton) When the 
isotapeB of the elementB which have been determined by 
Anton and othera are plotted on coordinate paper with 
the atomic nmnbera as abscissae and the mass munbera as 
ordinates they are found to have certain definite relation 
Alps to one another These may be ezpreaaed as fol- 
lows (1) The isotopes of the even-numbered elements 
between carbon and polonium form two groups of series^ 
of whiA one group conforms to the equation M=: 2N + 
and the other to the equation M 2K + 4X *1- 2, where M 
IS the mass number, N the atomic number and X a whole 
number between 0 and 11 (2) Each senes correspond- 

ing to any given value of X in one or other of the two 
groups is terminated by an element which has an isotope 
with an odd mass number, and in some cases two suc^ 
isotopes. (3) The odd isotopes of the even numbered 
elements may lie immediately above the lowest and second 
lowest even numbered isotopes or above either of these, 
but never occupy a higher place in the list of isotopes of 
any element (4) The elements whose lower isotopes 
terminate one or more series have higher isotopes which 
begin one or two others. (5) No element has more than 
five oven isotopes (xenon excepted) (6) The above 
rules do not hold in their entirety for the two senes in 
which XrO (7) No odd-numbered element has more 
than two isotopes. (8) No odd numbered element has an 
isotope with an even mass number (9) No odd numbered 
element has an isotope whose mass number is the same 
as that of any isotope of any other element, odd or even 
(10) If an odd numbered element has two isotopes, the 
following even numbered element can not have more than 
one odd isotope (11) The isotopes of all odd-numbered 
elements have a mass number which la less by one than 
one or other or both of tho two lowest isotopes of the 
even numbered element immediat^y following. These 
rules do not hold for nitrogen, the elements below oar 
bon in the periodic table or the radioactive dements. 
By means of these rules the isotopes of those elements 
whiA have not yet been successfully attacked may be 
predicted with results whiA agree very closely wiA those 
of Bussell These relationAips together wiA certain ex 
penmental results and Ae occurrence of the dififerent 
elements in Ac earth's crust suggest that Ae odd num- 
bered elements were fonned from the lowest isotopes of 
Ae even numbered dements by the loss of a proton and 
an deetron which combined to form atomic hydrogen If 
it be assumed that Ais Aange has taken place, it is 
possible to account for the amount of water in the ocean 
and Ae great quantity of juvenile water which is being 
constantly addM to Ae earth's crust The process of 
magmation becomes one whereby disintegratioA of the 


odd numbered dements at a ooB^paradvdy AaBov depA 
below the earA'e emst raises Ae temperatmre of Ae 
rocks and at the same tune providee water, whiA Moltr 
in the lowering of the mdting'pdiLt of Aose rooka W 
that a magma may be formed The Aeozy of Ae radkA 
active eontrd of mountdin building ber eee one of 
mountain building oanaed by non-Tadioaeti> disintegra- 
tiou of Ae dements All Ae heat involved in mouiitain 
building, Ae fonnaUon and nee of magmas, and Ae heat 
radiated from earA’e crust may be supplied from this 
one cause alone 

Evolutum of the odd-nwmbered elements W V 
Howard (introduced by H. S WaAington) 

The ordoino%ain eeahon of northweetem Ilhntne E 0 
UUtlCB 

Some factors ta rook meiamorphim David Writb 

The Shmarvmp oonglomerate ond its associated vsrte- 
hrate /ouna £ C Oarx (introduced by F G Novy) 

Infinenoe of ose%ilatmff sea-level on ike development of 
the contvnonial shelf F P Shspard Evidences of 
changing rdations of land and sea are found on almost 
every coast little has been done to determine whether 
suA changes are dominant a result of crustal warping 
or of Ae Aifting of Ae sea level The problem has been 
discussed chiefly in connection with coral reefs Binee 
these reefs occur mostly in very unstable regions, the 
results can not be said to be very satisfactory There is 
a torraee-like submarine platform around Ae various 
continents, which » covered by razdy exceeding water, 
600 feet. It is terminated by a fairly rteep A)ipe wbi A 
leads down to the deep ocean basins. This is known as 
Ae continental Aelf A study of Ais feature Aould 
throw light on Ae question of sea level changes. Piwvi 
ously only small parts of Ae Aelf have been considered 
wiA any care. The present study took in all parts of the 
Aelf The results of Ae study lend much support to the 
idea of shifting sea-levels Hills, valleys, delta flats, ter 
races, are found in abundance along all parts of the, 
continental Aelf In connection wiA coral reefs stodiea 
it has been proposed previoualy that Ae sea was lowered 
by glaciatioiL about 200 or 300 feet finA lowenng does 
not appear to be adequate to explain Ae features men 
tioned above, which ate indicative of subaenal or of 
littorai erosion and deposition. It seems probable that 
during much of Ae Tertiary penod Ae sea-level wsfl 
from 400 to 800 feet lower than at present In tasting 
Ae validity of this hypoAesis all varieties of coasts were 
eenmdexsd, soA as arid, humid, mountamous, low and so 
forA. The Aaractensties of Ae Aelf adjacent to eaA 
of coast were compared wiA predictions based on 
the vanous hypoAesea for Ae origin of Ae A^. In 
eaA case the actual eonditiona appeared to fit the newbT 
suggested hypoAeiis mnA better Ann Ae others. If 
suA considerable Aangea of eea-level have ooeuRed, 
many coastal features formerly aaeribod to diaetrophum 
can be explained without it 
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OBJECTIVE AND HUMAN PHYSICS 

!Chn twofold vunr of natore is as 4dd as theontiad 
pbysaoa The putora m irtwdi natiuo prn s oB tg itsaif 
to the obaswer is ixiraplioatBd, bat Danoentns, Am 
gxoat Gsook tiunkar, had ahoady Tsoogniaed that tins 
eomplieatMMi is oidy apparant, aad the resoH of tbs 
pesolianABa and Imuta^ns of the human asnaea It 
waa Aie idsa of Demoentna that the pietore of natore 
to whiafa truetlmilaiic leads most be of nmeh greater 
sunptioity titan tiiat wbidi man reoeiTea throng^ Us 
smses. The neeeasaiy eondition for tits sunplification 
of physus had thenfme to consist in the Idtoratun 

{diysMB from all haman, teem all anbjeetiTey points 
of Twar 

Demoentaa alao xeeognused tiiat the objeeta of ties 
sunpleat pbysieal erents nuist be modi smaller than 
any object ammable to aenae-peroeption. The em> 
ploiataon of bidden atomio events tims became the 
essential aim of objective physics 

As aom as the tme aise of atmns ‘was evaloated by 
exact methods, the pnmanly apecolattve hypothena 
became mact ammtific knowledge. To-day we can 
detnnmne tiie mass of atoms with compaxntive^ 
greater aceittacy than the mass of the earth. Notmtiy 
timing one but throngh the most varied and jadr* 
pendent methods the characteristic constants et atoms 
can be determined m the moot aecnrate maaner; and 
all these methoda, independently of each other^ base 
led to the same valnea If it can be regarded as as 
argnment for the exiatmce of onr external wmdd tiiat 
the smsatioss of si^it, hearing and touch all lead ns 
to infer tiw caostence of tiie same objeets, thm time* 
retieal phytics has certain proof of the real eadstenoe 
of atmns m the fiwt that their charsetenstic constants, 
as obtained by fundaaaentally diflerent methods, hove 
neverthdeas always tim same vdses. 

Ifodem phyaies, based on tiw «aploiatioa of atunie 
pt oeasaae , has revealed to us a fj^itare of natore «C 
gre«t aimplieity. It has deariy lildWn tiiat it is not 
natore tiiat is complicated, but only the path leodtog 
to a knowledge of U, and that tins path condsts in the 
gtodsal tisasfm»ation of tiw subjective worid-pietam 
httonnobjeetive oaa 

Bat if tiw ebjaetite idctaM be the true on^ tiws 
it «htold alee be poseBtie invenely to eeustaniet tiw 
stdileuCito hnnMs pietate from tiw (Ajeetito torn' NW 
•sm^ben wdsotiw guse ti en ef how, undsf g^wen pom. 
an andt Unitotions of tiw hnsaan ssseae, atottw 
vtoiiBetoMspwtoraiirodaeedhytiiemaeaaeA We 
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oul aak how, from sudi % sabjectiTO pieturo of 
tarOf a physical science can originate and how^ cmt of 
the objective qualities of nature, the real developnent 
of physics, created by man, la to be understood. 1 
shall discuss briefly these questions 

First, let us a^ how nature, of w'hich man receives 
a eertain picture through his sensed, may be consti* 
tuted in reality, how it would appear to a spirit, say 
to an imaginary demon whose perceptive faculty 
admitted of no restrictions whatever and who could 
compare sues and compare times, but for whom words 
like *UBige’^ and ^^small,’’ ^'quick’’ and ^alow” would 
have no meaning at all. 

To such a spirit, matter would reveal itself in 
oountieBB primordial particles of only twofold sorts 
Could he isdLate some of them and examine their 
mutual influence, he would find out that primordial 
partides of the same sort repel each other, whereas 
those of opposite kinds attract each other If he were 
to construct the fundamental mechanical conceptions, 
such as force and mass, in the same way as is done by 
man, he would recognise that the particles of one sort 
have a mass about 1,850 times greater than the par* 
tides of the other sort He might distinguish the 
particles of greater mass as positive protons from the 
other sort which he might call negative electrons 

The spirit would perceive aggregates m which pon* 
the and negative primordial particles are compara- 
tively dose together, but where the positive partidea 
always have a majority. He might call these aggre- 
gates nudei Furthermore the spirit would find how 
negative electrons revolve round these nudei like 
planets round a central sun. Such a system formed 
out of a nudens and revolving negative electrons 
might be called an atom by the spirit 

He would find that the orbits in mi atom ean not 
be arbitrary ones, but only such that a certain magni- 
tude characterising the motion m the orbit is exactly 
a whole number multiple of a definite dementary 
magnitude Something like the so-called '^harmony erf 
the spheres” would reveal itself m tiie xegulanties of 
the orbits described round the nucleus. 

The spirit would also recognise that, as a rule, the 
number of negative primordial particles contained in 
an atom is either perfectly or with a mnall difference 
equal to the number of positive primordial partidea. 
In the first case (the ease of perfect equality) it 
might speak of a neutral, in the second case (the ease 
of imperfect equality) of a charged atom. Among 
the various species of atoms perceived by the spirit, 
one type would strike him by its particular simplicity, 
namely, those atoms in which ody a stngle negative 
primordial particle runs around a single poutive 
pnmordial partide which represrats the nucleus. 


The ^irit would also find that out of atoms of a 
or of several kimls complexes are f<»med by 
knntual attraction whioh often contain two or more 
atoms In this ease he idlght call the said complexes 
molecules. In some cases he would find single atoms 
which might be called monatomic molecules 

The spint would recognise as the most frequent 
state of matter a state in which the molecules are 
wildly shooting m all directions, causing perpetual 
collisions Jbetween them Such a state of matter 
might be designated by him as gaseous. On the other 
hand, he might speak of a solid state if the atoms are 
arranged in a definite manner so that the internal 
motion of matter consists m oscillations Between 
the two extremes of the gaseons and the solid state 
intermediate stages will be perceptible 

Moreover the spirit would find that only a vanish- 
ingly small fraction of space is really filled with mat- 
ter, but that, on the other hand, matter is concen- 
trated in formations which contain, at least in order 
of magnitude, the same number of primordial par- 
ticles, a number between 10*^ and 10*® Such forma- 
tions, rising and disappearing, might be called stars 
by the spint. He would find that in the stars the 
internal motion and also the force of collisions are so 
tremendously violent that any durable formation of 
molecules and probably also of complete atoms is 
prevented 

Around the stars the spuit would reccgniae forma- 
tions like our earth which consist of a thousandth or 
a millionth as many pnmordial particles and in which 
the motion gradually being retarded is relatively 
much slower than in the central stars. When, for in- 
stanee, the spint considers the processes on earth, be 
would find that the internal motion is relative so 
slow that both the most solidly eonstnieted nuclei and 
the atoms and, as a rule, even the molecules whoUy 
withstand colhaions 

If the spint considered any position in space for a 
given instant, he could determine the magnitude and 
the direotion of the force which would be exerted upon 
a primordial particle should it be there This force, 
measured by any scale, might be called tiie deetric 
field-strength existing at the given position at tiie 
given instant. The spirit would find out moreover 
that the strength of the electric field ean vary peri- 
odically in its magnitude and direction, as well as in 
space, namely, from position to posithm, and in time 
ftom instant to instant If there exists such a douUe 
spaee-time-penodieity, the spirit might speak of dleo- 
trie waves. 

He would find space filled with such waves of very 
different lengths and of very different froqiienri^ If 
a wave has a frequency two^ floiir, «|||^ mr sbeteen 
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tiaM as freat aa anotbar, the apint mq;bt aay that 
ita oaeillatioiui he o&e, two, three or four ootayes 
higher. 

The spirit would also recognise that there exists a 
dose eorrelatum between the electric waves and altera- 
tions in the struetore of matter Besides the normal 
states of atoms and molecales there are possible, as 
the spirit would find out, also abnormal states in which 
the grouping of the deetrons round the nndeus dif- 
fers from the usual Such alterations of configuration 
either require a supply of energy, or enexgy becomes 
available through the alteration The spirit would 
perceive that the energy liberated can be transformed 
into energy of an emitted electnc wave Conversely 
he would find that the energy supplied can spring 
from an absorbed wave But he would recognise that 
in both cases the frequency of the wave can be con- 
sidered as an immediate measure tor the resulting 
transformation This rule might be called by the 
spirit the frequency-condition. 

As the simplest atom, we have previously considered 
one in which a single n^ative primordial particle 
revolves round a single positive primordial particle. 
If this simplest atom passes from its normal state to 
an abnormal one, which differs the least from the nor- 
mal, this transition would appear to the spirit aa the 
simplest among all possible alterations of configura- 
tion occurring in the atoms The frequency corre- 
sponding to tins simplest transition might be consid- 
ered by the spirit as a standard frequency Fre- 
quencies wlueh extend to about twelve octaves lower 
or to sbcmt foartoen octaves higher than this standard- 
fiequeney we produeed by alterations in other atoms 
or m moieeules 

Apart from the attraction and repulsion between 
the primordial partieles, the spint would find a uni- 
versal attraction of matter This attraction which he 
would recGfmze to be proportional to the product of 
masses aught be designated by him as gravitation He 
would notice that gravitation is vanishingly small 
when compared with those electncal forces already 
mentioned. If he eonsidered, for instance, two posi- 
tive primordial particles and if be calculated the ratio 
between tbeir mutual force of repulsion and their 
gravitational foioe, he would find it to be about 

Gravitation, thex^ore, eon act its part only between 
enormons aceumnlatums of primordial particlea, for 
gravitational effects of the particles are always added, 
whereas the electrical effects originating from the 
primordial partfolee compensate eaidi other by reason 
of the al matter. 

Only in exceptional oases mm dectrieal forces ris- 
ing tim Inxge bodice beooaw so strong aa to be able 
to move ottwr bodBes, which an also composed of 
aountiem jpadmordial parttelet, provided the neutrality 


be removed in a luffieientty large part of the mole- 
cules or atoms Similar results era produced by oer- 
tain forces which are exerted upon each other by two 
revolving electrons on account of their revolationsi, 
and which the spirit might designate as magnetie 
forces These forces generally compensate each other,, 
but in some substances the compensation can be so 
imperfect that the magnetic effect may be revealed by 
cmnparatively strong forces between bodies eontam* 
mg countless atoms 

Thus far, 1 have tned to sketch the objective pic- 
ture of nature as it would appear to a spirit. From 
the same nature man receives a subjective pietam 
by means of his senses To all things he first applies 
a human standard. His body consists of an enormonsi 
number of atoms, about 10‘*, each of which represents 
in itself a planetary system Thns it is not astonish* 
ing that man considers as exceedingly small ndi 
objects as present themselves to the spirit as eom- 
plexes of many millions of atoms The shortest 
movements executed by the human body appear tre- 
mendously long from the standpoint of atomic proo^ 
esses In the time which man needs even to lift an 
eyelid, each of the electrons m each of his atoms per- 
forms millions and millions of revolutions. In a 
similar way the electnc waves filling space perform 
millions and millions of oscillations dunng the lifting 
of an eyelid 

On the other hand, the duration of man’s life ap- 
pears vanishingly short as compared with aome 
physical processes recognised by our spint, for whom 
such words as "long” and ^^short” do not exist. Modi 
that may appear to the spirit in impetuous evolulM^ 
like the stars, may afford to man the deceptive im- 
pression of duration and immutability 

As the most unportant human sense-organ, the 
spint would recognize one which reacts upon electne 
waves belonging to a very narrow region This re- 
gion comprises but a nngle octave and reaches from 
about three to about two octaves below the standarA- 
frequency I mentioned before The spirit, however, 
would find that this human sense-organ which he 
might call the eye is not sensitive to the electnc waveg 
which he beyond those narrow limits. 

The spirit would find in man also a sense-oxgaii 
through which man can recognize whether the internal 
motion of matter with which he is in contact u mow 
intensive or less intensive than the internal motion of 
the matter forming the human body, which motiim ia 
nearly constant in its intensity. This human sense* 
might be called the sense of temperatnre. 

By means of his eyes man obvioudy can perceive} 
or, as we might say, he can see such objeete whieb 
mther emit eleetrio waves or which absorb wavee of 
definite frequencies from tiie totality of deetiie wans 
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EHing the space, pnmded (and this is essential) 
iiiat the frequencies emitted or absorbed belong to the 
xange of that octave for which human eyes are sensi* 
tive. If for such objects the visual angle is not too 
small, man can perceive them and recognize their size 
and shape by their boundaries 

On the earth where man lives, matter possesses an 
internal motion which is relatively so slow that he is 
surrounded by durable nuclei, atoms and, as a mle, 
also molecules. Those molecules and atoms which 
absorb any frequencies belonging to the octave per- 
ceptible to the human eye give rise to colored impres- 
sions This happens mostly in the case of solid bod- 
ies, but not in the case of the gaseous matter which 
covers the sohd earth as atmosphere and which re- 
mains invisible to man owing to the absence of 
respective absorptions 

Man will differentiate countless sabstances accord- 
ing to the molecular properties which reveal them- 
adves to him These sabstances correspond to the 
numerous forms in which about twenty freqnent vone- 
ties of atoms are found combined Occasionally man 
perceives the result of a process which would present 
itself to the spirit as a formation of new moleenles 
caused by the decomposition of other molecules of 
two or more sorts Such rearrangements mast appear 
to man, who distingnishes substances according to 
their molecular properties, as transformations of 
sabstances 

On the other hand, the forces acting between the 
atoms of one and the same substance must also un- 
dergo a loosening with increasing intensity of the 
internal motion. This will become manifest to man 
by finding that the state of matter depends upon 
temperature He will find that bodies which usually 
have a solid form lose it with increasing temperature 
and even evaporate under a still higher temperatnre 

Apart from the bodies found on earth, the stars dia- 
tnbuted in the space of the universe will be the object 
of human perception Their distances, of oonrse^ can 
not be estimated by an untrained observer. He will 
put them all into the same indefinite distance. In 
this way the aspect of a sphere is produced which 
appears to be covered with stars and might be called 
by man the firmament 

The velocities of the stars are exceedingly great as 
compared with terrestrial velocities Nevertheless, 
owing to the enormous distances involved, perceptible 
changes in the apparent confignratum of the firma- 
ment are not, as a rule, possible during the lifetime 
of a man. The only exceptions are made by such ob- 
jects in the firmament as belong, like the eakh, to the 
sun and which might be called by man planets The 
changes of their pontionB m the fixmameBt caused by 
tiidr proximity must soon awaken tbs interest of the 


observer; and in a etiU higher degree this must be the 
case with the moon, the companion of the earth. 

Thus from the very outset several fields of phe- 
nomena become apparent to the eorcfnl observer 
which might be made the objects of smentific research. 
He first finds plenty of work in two fields m whufii 
he can develop an aetmty, which might be called 
^'cataloguing’’-— on the one hand by the description of 
the firmament, on the other hand by the deecnption 
of the substances amenable to sense-perception and 
of their properties and changes Two branches of 
science which might be called astronomy and chem- 
istry must thus first result from the consideration of 
the subjective world-picture 

Furthermore, man observes changes of position or 
motions both on the earth and in the firmament, with- 
out at first reeogmrmg a connection between terres- 
trial and celestial motions In the case of terrestrial 
motions he again distinguishes two kinds on the one 
hand, so to speak, the forced motums which he pro- 
duces himself either immediately by means of his 
arms or indirectly by means of meohameal oontnv- 
anoes invented by him, on the other hand, there are 
the natural, or ordinary motions which are caused 
by the gravitational field of the earth and which are 
ohiefiy revealed to man in the phenomenon of falling 

Now and then man may also discover motions which 
are caused by electrical or magnetic forces These will 
occur when matter appreciably differs from neutrality 
or from complete compensation of the electron orbits. 
These anomalies are, of course, due to special molecu- 
lar or atomic proi>erti68. Therefore, man will ascribe 
the faculty of putting other bodies into motion, only 
to substances that appear unique to him. 

Another object of the study of nature may be the 
process of vision itself The untrained observer of 
nature can not have any idea what the physical 
process may be which oecors in the space between 
the eye and the object perceived As las conception 
of nature is thoroughly subjective, he will even as- 
sume this process to ongmate m and from bis eye 

But, m any cose, it becomes evident that eleotne 
waves m the objective sense of this word change the 
direction of thmr propagation if they Btrike upon 
bodies or pass through them. For under certain eir- 
cumstanoes man sees objects in other than their real 
positions. He discovers a reflection— by closer obser- 
vation occasionally also a refraetioii— of the rays 
which he asBnmes cause vision. In any case, many 
proUems result from the spatial relations of the three 
positions' where the ^e is, where the object is in 
reakty, and where the objeot seems to be. 

Finidly, the sense of temperatuxe imtst also open 
up to man a peculiar field of phenomena in which he 
cad make vai^us obaervationa. On the mas hetk4 he 
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pmrivM ocmtiBaoiu fiaetoatiotui of tempmtare in 
Baton. On the other hand, he learns artiBeially to 
vary the temperature The changes which are pro- 
doeed in the structure of bodies by ebanges of tem- 
perature may also become sabjeets of research; and 
above all man must be interested from the beginning 
in the proeesses thus taking place m the atmosphere 

Thus, m the first penod, human physics, baaed on 
the Bubjectivo world-picture, chiefly consists in the 
recording of the phenomena which nature spon- 
taneously often to the observer During this earbest 
penod of physics — 1 idiould almost like to say dunng 
its prehistonc penod — man first recorded the stars 
perceived by him According to the occidental ap- 
parent proximity m the firmament, which proximity 
in itself has nothing to do with the real arrangement 
m space, he classifies the stars in groups or so-called 
constellations He pursues the apparent course of 
sun and moon and the apparent orbits of the planets 
m the firmament He recognizes those properties of 
the vanous substances found on earth which are 
amenable to his sense-perception He pursues the 
course of the rays which he assumes cause vision. He 
observes, although at first m a rather superficial man- 
ner, the natural and the forced motions, and for 
practical reasons he occupies himself with the ques- 
tion of how, if he makes use of mechanical con- 
trivances, he can bring about the desired effect with 
the least expenditure of force And this question 
must lead him up to the investigation of the equilib- 
rium of simple machines. 

Among these various fields of phenomena, there 
are two in which numerous physical theorems may 
be gained from relatively few empirical conceptions, 
by means of deductive mathematioal methods. On the 
one hand, the comprehension of a single simple case 
of equilibnum is sufficient for the solution of rather 
difficult problems of equilibnum by means of geomet- 
ncal knowledge. On the other himd, the geometrical 
method also renders possible a study of the compli- 
cated problems of refleetton of rays, provided a single, 
simple physical law be discovered in this branch of 
scienoe 

Thus the earbest phase, the oatal<^raing phase, of 
physics u followed by a penod in which physics 
begins Its development into an exact scienoe. Dunng 
this penod it still shows a purely mathematioal char- 
acter The great achievements of the Greeks in 
statics and oatoptrics are oharactenstie of this early 
period Chemistry and the study of heat, on the 
other hand, remain in their rudunentory phase In 
astronomy the study of stars advanoes, and a geomet- 
noal theory, beoomiiig more and more oompbeated, 
tries, with inereasing aoouraoy, to desoribe the ap« 
parent oriiits of planets. 


Thus exact physics m its beginning is but a branch 
of appbed matiiematica But by and l^, through the 
work of phyncists, the small amount of existing emr 
pineal material will be enlarged The result of this 
work must greatly accelerate progress in physms, for 
new physical knowledge brings about new methods 
of research 

While m the first penod physics remained restneted 
to passive observation of spontaneously oeoumng 
events, now the procestses to be investigated are arti- 
floially produced by systematic ezpenments* Thus 
man becomes not only able to vary at will the essen- 
tial attendant circumstances and the degree of the 
processes, but events which must remain hidden to 
the passively observing mdividual become amenable 
to bis natural or to his refined instrumental percep- 
tion. The inductive method is finally combined with 
the deductive one The mvestigator derives from tile 
estabbshed facts by mathematioal deduction new con- 
ceptions which he then verifies by new expenments. 

In the penod of physios which follows the purdy 
mathematical one, mechanics and optics are chiefly 
developed Exact dynamics originates from the in- 
vestigation of the simplest motions caused by forces, 
such as from falling The exploration of this phe- 
nomenon delivers the key for the discovery of the 
fundamental laws of motion The exploration of the 
mechanical properties of air which are hidden from 
immediate sense-perception shows how human percep- 
tive faculty has already grown beyond the lumts 
drawn for human sense-organs 

In optics the study of refraction causes the inven- 
tion of means which artificially raise the faculty of 
the human eye to a high degree. Instruments thus 
invented not only produce previoudy unsuspeeted 
discoveries m various fields of natural scienoe, 
but also allow a much closer observation of the 
optical phenomena themselves Thus gradually the 
knowledge ansea that light constitutes a wave-bke 
process 

The scienoe of heat developed much more slowly 
than that of meohamos and optics Because here the 
establishment of magnitudes which might be exactly 
measured is much more difficult than in mechanics and 
optics where all quantitative relations are based upon 
lengths, angles and tunes 

In ebenustry expenmeutal researches lead to the 
flndmg of numerous, previously unknown substantial 
transformations. Their closer inveatigatiou leads to 
tile gradual discovery of the chemical elements which 
oocrespond to the varieties of atoms and which reveal 
tiiemselveB ae the undecomposable constituents of 
eh e gn c al compounds. 

The advanemg perfection of eaperimental methods 
must finally plaee in the f orcgroimd tiwse phnuunena 
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vyeh are the most OTigmal imd important from the 
tthjeotiTB point of Tiew, but which play the most 
subordinate part in the pnimtive subjective world* 
picture, namely, electnc and magnetic phenomena 
That these phenomena may become perceptible, mat- 
ter must, as I have already mentio^ied, deviate from 
its usual neutrahty The physicist gradually con- 
trives means artiflcially to raise these divergences. 
Thus he can explore phenomena which the untrained 
observer perceives only in a weak, oeessumal and 
oxoeptional way In studying bodies which are built 
op of countless atoms, be gradually discovers those 
^eetnc and magnetic laws which are valid in the 
Etoms themselves 

The detailed investigation of phenomena in the 
various branches of physios must necessarily render 
physics more and more objective Such a hberation 
from subjective human points of view is first to be 
etxpeoted m astronomy An ingenious thinker dis- 
oovered that the moat comphcated planetary motions 
appear very simple if astronomy gives up her sub- 
jective geooentne point of view In the same way, 
a great physicist arrived at the discovery that the 
motions of planets and their satellites represent the 
same phenomenon as the motions of falling, doily 
perceived by man on earfch 

The identity existing between the internal motion 
of matter and visible motions must likewise reveal 
itself to the pbyaioist It becomes manifest by the 
fact that in the production of heat by mechamcal 
work as weU as in the converse process a constant 
ratio is found to exist between the quantities of heat 
and mechanical energy mutually converted Thus 
the theoretical physicist is led to recognise that the 
phenomena of heat consist only m invisible and hidden 
motions He also finds how by this assumption many 
perceptible properties of gases can b6 simply ex- 
plained 

That physics becomes more and more objective also 
becomes manifest m the investigation of electno waves 
<ia the objective sense of this word) In the investi- 
gation of these waves man advances more and more 
beyond the boundaries which at first are drawn by 
the limitations of vision Already the untramed 
observer perceives not only those electno waves of 
a single octave which appear to his eye as light, 
but also electnc waves of a much greater wave- 
length which he feels as heat-rays through bis 
temperature sense. The identity of light and beat- 
rays must become manifest to advancing science 
On the other hand, ehenueal effects discovered witti 
nsual bght render possible an investigation of waves 
shorter than those of visible light. Thus pbysies 
advances in both direotums beyond the limits of the 
visible apectnun. 


Finally the pbysiomt beikoiBeB able to prodtioe OHil* 
latuma and waves by contrivances used by him in tiw 
expenmental study of electricity, and he finds that 
these electnc waves arhfloially produced show the 
same properties as he has long smoe known of the 
much shorter waves which he perceives os light. 
Thus the electnc nature of light reveals itself to man. 
As he found the science of heat to be a branch of 
meohames, he now recognises optios to he a branch 
of the scidhce of electncity 

The great advances made in all branches of physics 
must finally open up to the investigator an insight 
into the world of atoms. The real existence of atoms 
first reveals itself to man in chemical laws which must 
be interpreted by the assumption that the smallest 
particles of chemical compounds ore built up of atoms 
of elements Still more elearly the atomic structure 
and electnc nature of matter manifest themselves in 
such chemioal changes as are due to electnc currents 
Fmally a system of elements can be established, and 
in it such sunilanties between chemical elements 
appear which, m reality, are caused by similar ar- 
rangements of electrons in atoms 

In the science of heat the hypothesis of hidden 
motions m itself leads to a molecular conception of 
matter. And the deeper understanding of the laws 
discovered m thermodynamics makes them appear as 
results of molecular statistics 

In the science of electncity, the perfection of ex- 
perimental methods must lead to the finding of proc- 
esses m which electrons or parts of atoms constitute 
a perceptible radiation, and thus their closer investi- 
gation leads to the discovery of the pnmordial par- 
ticles themselves. On the other hand, greatly refined 
methods of observation make it possible to perceive 
the consequences of rather rare events, that is occa- 
sional disintegrations of nuclei Also from tiiese jdiie- 
nomena, known as phenomena of radio-aotivity, im- 
portant conclusions can he drawn in regard to the 
building stones of matter 

The most valuable empirical material for the inves- 
tigabon of atoms is, however, offered by the phe- 
nomena of the liue-spectra By means of the fre- 
quency-condition prenonsly menboned, theoretical 
physicists learn to understand the language of the 
spectra \riuch reveal to man the internal stnieture of 
atoms 

Thus physics has amved at its present state and 
at its present knowledge whieh I took the Hberty 
symbolizing in the spint. To believe that physics 
lum already reacdied p^eotion would, of course, be b 
dangen>as illusion. But perhaps the phyiieists of 
to-day may have a similar eonception of vbite of 
physics as geographers may have of state of their 
science. 
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Gk»gni^lier8 knov that tc>4ay then an no non 
oontinente and aeaa to be diaoovered. They, however, 
han no donht that in their aoienoe fundamental prob- 
leme an unsolved as yet and still may oeoupy seholan 
through centuries. The atate of physios, IAib world- 
picture and evolution of which I have tried to sketch, 
may perhaps be siinilar. 

Akthuu Haas 
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LOUIS AGASSIZ FUERTES 

As already noted m Scibnce, Louis Agassiz 
Fuertes was suddenly killed at Unadilla, New York, 
August 22, uhen the automobile ho was driving was 
struck by a moving tram In the many printed 
notices which appeared immediately after his passing, 
superlatives have been used freely and justifiably 
Foremost American painter of birds,” says one, 
'‘Cornell’s best beloved alumnus,” says another, and 
all testify to the extraordinary personal popularity 
which he enjoyed 

He was indeed a unique character, the like of 
which 18 seoroely produced except m Amonca He 
was bom at Ithaca on February 7, 1874 His father, 
Estevan Antonio Fuertes, one time dean of civil 
engmeenng at Cornell, was a man of outstanding 
character and ability This father, whom Cornell 
students used to call "The Mogue,” was of Spanish 
lineage, bom in Porto Rico, but completing his edu- 
cation m New York The mother, Mary Stone Perry 
Fuertes, now surviving at an advanced age, is a fine 
American type of English, Dutch and Huguenot an- 
cestry The remarkable combination of qualities 
developed by Louis Fuertes doubtless owed much to 
this parentage 

His especial professional godfathers were Abbott 
Tliayer and Elhott Coues with whom he had close 
association for which he never ceased to make loyal 
acknowledgment As a boy, his passion for the beau- 
tiful m nature had fairly free rein and his early 
drawings of turds were made practically without sug- 
gestion or guidance from others However, neither 
he nor his parents thought seriously of ornithology 
or pamting in any praetieal way, and his father 
expected him to enter the engmeenng or architec- 
tural profession. This idea was overcome to some 
extent through the mfluenoe of Liberty H. Bailey, 
and shortly before Louis graduated from Cornell in 
1897 a fbrtonate eomoidenoe led him to send a few 
samples of his bird paintmga to Elliott Coues for 
ontioism. The enthusiastic reply received from the 
great onuthologut was folaome beyond his hopes. 
He was eleetrilled with joy, and from that moment 
vas jkiever in doubt as to his purpose in hfe. Cones 


hterally took him under his wmg, hailed him as a 
new and better Audubon, and introduced him to the 
omithologieal woHd m such a way that oontraots to 
illustrate several books were soon m his hands. 

He began at once to portray bird life m a way 
that appealed alike to the artist and to the onutbolo* 
gist At this tune the long era of woodcuts and 
expensive kthographs was just passing. General in*' 
terest in outdoor life and especially m birds in Uos 
country was awakening and the demand for good 
books of nature was growing To say that Fuertes 
amved opportunely to take advantage of the period 
does him injustice, for his influence was very power* 
fol m stimulating and supporting the movement and 
but for him it would have been delayed or onrtaiied. 
Other artists and good ones came mto the field, but 
it was Fuertes who set the standard, who inspired the 
ideal of all, and by abundant production spread 
broadcast the charm and beauty of birds, not merely 
m accuracy of line and color, but in the expression of 
subtle intangible qualities approaohmg apintuahty. 
In effect the word went about that birds had souls 
and that h^iertes could see and transonbe them. 

For thirty years his activity and industry were 
phenomenal. He illustrated book after book, some- 
times with only a frontispiece or a few plates, but 
usually with a whole senes covering all the spemes 
known from a wide area A large percentage of the 
more important bird books published m Amenca 
dunng this penod contain pictures by Fuertes. One 
of the most important was the senes of large plates 
in full color for Eaton’s “Birds of New York” 
(1910), covering practically every species of eastern 
North Amenca. At the time of his death he was 
under contract with the State of Massachusetts for 
a similar and even better set of plates, one volume 
of which had been finished and issued He also fur- 
nished plates for various ornithological journals, for 
museum pubhcations, for the National Geographie 
and other magazines, and for the widely distributed 
pamphlets and reports of the federal government. 
In all this, he was often under pressure, but his stand- 
ard was high and the average quality of his produe- 
tion was never far from it Kie demand for mere 
illustrations, however, prevented him from giving 
hie talent the widest range Had he lived, it was 
his well-determmed intention to finirii his contracts, 
to take no more which savored m the least of pot 
boiling, and to devote an entire year to untrammded 
self-expression or, in his own words, “to paint what- 
ever I want to paint, whether I con sell it or not^*^ 
not merely lurds, but pictures, pietores with birds 
in tlumi. 

He had, m that, painted such pistnies before, but 



Jil oftp tertB mtiBB in this diraotioa had been all too 
Hodt^ A oomndasioa whieh he thotooghiy on^oyad 
«p4 ia whieh he wee sigaatly soeeosstul wu that of 
psiatlng a aena of twenty-five decorative pan^ in 
’tike private houee of Idr F. F. Brewster, New Haven, 
Conneebent. He also did eome murals in the Fla* 
aango Hotel, of Miami, Florida, and several largo 
pamtings for the collection in the Administration 
Building of the New York Zoological Society. His 
eontnbntions to the backgrounds of the habitat 
groups of birds m the Amencan Museum of Natural 
History were notable. In addition, he painted a 
certain number of mammals and domestic animals 
aad, itiiile some of these whidi he did not know in 
life were lacking m sympathy and below tiie standard 
of his pictures of wild birds, there were many of high 
quality, mdicating that he might also have succeeded 
m this field 

In 1904, he was married to Margaret E. Sumner, 
of Ithaca, and their home was made “above Cayuga's 
waters” at the edge of tiie GomeU campus. Hiere 
are two children, Somner and Mary, to whom he was 
a most devoted father. His studio, which was de- 
tached but adjacent to hts bouse in Itiiaca, was a 
Mecca for prominent ormthologists from all parts 
of the country and a house of wonders to students of 
Cmmell and other young people of the community. 
In it he kept not only his studies aad sketches but 
an interesting assortment of eunos aad souvenirs 
picked up on his travels to various parts of the world. 
There was also his very choice collection of bird 
skins which, although it did not esoeed 4,000 speci- 
mens in number, was especially selected aad rounded 
out to meet the ciactang needs of hu work. This 
collection was largely the result of his own field work, 
birds that fell to his own gun, and were preserved 
by his own hand 

In Ins earlier years, Fnertes sometimes said half 
jestuigly that he was an ornithologist first aad a 
pamter afterward His gemus as a painter will 
never be denied, but it is plain that his supremacy 
in his field was gamed by many qualities besides mere 
skill as a draughtsman and colonst His knowledge 
of birds was ezceedmgly extensive and, m some re- 
spects, almost profound It was obtiuned mainly 
through direct contact with the snbjeet Probably 
it IS not too much to say that Fnertes had a wider 
acquamtanee with living birds m the field than any 
painter that ever lived. This was because he sought 
them out, not primarily to pamt Uinn but to know 
them and to enjoy them, often at tiie saenfioe of time 
and money. It was ohaiaetenstio of him to do field 
work under various auspiCM. A general favorite 
himself, he played no favontes and was persowa grata 
in til qnarten. Bis first long trip was with the 


HaitiiaaiiAlafdm BqwdiiiM} IsfiK l« joltpdAplq^ 
fnm Ike U. S. BMopeti fls a twty fisr wnikiA ShoM 
aad New Ibxieo, and for several ss s s na s he was 
asaooated with his friend Ihr. Trank M. Ch^pnwa, 
in expeditions far the Ameriean Mnswtin of Natasti 
History to C a n a d a, Miexieo aad South Amwne a. Bs 
also visited Cehfomia, Ftonda ead the Weet Indi ee. 
Hs lest aad bwgeet journey was as omithologiat aad 
artist of Fitid Museum’s xeoent expedhttoa to Ahya- 
nnia, where he pcnonally eolieeted aad ptepamd no 
leas tihaa one thonsaad birds ead made ab^ one bun* 
died paiatingB aad dratchee. 

The alfilmtioos wfaiefa be made with different inati- 
tntioiiB were mutually advantageous and usually so 
arranged that he retamed ongmabi of eketdieB and 
pamtings for himself while speeunens eolieeted ware 
diared, but so eimseieiitions was he tiiat wbat some 
might have oonaidered bis own mterest was often 
neglected He was a good diot, an ardent colleetor, 
and had each an inexpreseiUe joy m the living bird 
aad its snmnmdinge that he would forget everything 
elae melnding his pamting His day in the field 
was so ocenined with hunting, observing and prepar- 
ing qiecimeiiB that be rarely bed time for painting, 
even tiurngdi be worked far mto the night. Somdiow, 
at odd moments, be made field skctdies wUeh m the 
aggregate were vei 7 many, but tiiey were leigeity for 
recording the fugitive etiim at soft end nnfeatiwred 
parts whuh ore altered m the preserved qMaman. 
For the zest, be dqBeaded upon tiis genins of his 
nneanny faenlty for retammg vividly impressions of 
tiioae mtimate “stantoti” qualities whioh gave soch 
bird he pamted its own distinetive “peraonel” timr- 
aster 

In the field, as elsewhere, Fnertes timwed ea «t- 
tratwdinazy combination of qnalibes, at times almoet 
paradoxieal. Always ae eager as a ehiU, he wee 
often os sentimentti aa a debntante and ae tyn^a- 
tbetM ea a mother; yet he woe foil of a stem virility 
whteh eontinnalty manifeeted itself in wtya that lift 
no donlM he was a maa’s man. Wltii gnn in Imad 
he wee a hnnter and colleetor, havmg no qntime at 
the aheddmg et Uood, but with a fredily killed Urd 
before him he would aometimes ait stnldi^ its fsath- 
ers m a dstsebed ecstasy, parting aad erooaiiig over 
it m a meaner that m another nu^ have eee med 
ndiealmu. On the trail, tiw n^t of a new bird 
might eeitse him to i^endcn in a flash all pyaetieti 
ooeaidaiatioas, his own safety or eomfort, plena for 
the dqr, and hopee for the morrow. Tet that 
ia casty, it wonid he Tnertei who qwnt an htim of 
liu preeionB time repairing ingooioasly aad 
praetieaUy lor aomeona dee hsuhen saddle gear, gaon, 
typewnteie or eenems. Pare beauty ia eB things 
fesciaated him, tad the snquimte eensUnatiwi it 
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odiiSiited fay nMuy nttU Hrjs mm 
Ida aMutaut joy, IndS it ia lagnlflaatit that hia famntas 
aiaong aQ bbda mm tha f aleoaa, tha awifteat, boldeat, 
tooat daduog and, witiui), the tooat npacioua and 
mezovably bhoodiiurBty of their land. 

In iibymnia, Fnertes found hunaelf in a rentable 
tem ineognita, an omithologieal world wh»h was all 
new to faun, and he plnnged into it with an ezuberanee 
of 3 oy. Svary bi^ was an adrentura and every 
moment an opportunity Patienoe ha had at the don- 
ning table and the drawing board, but at other tunes 
it was not always evident and in his impetuosity he 
was oeeasionally near to disaster His first day in 
Afnea was in Djibouti on the eoast of the Bed Sea 
and, while others made neoeasaty arrangements for 
progteas inland or sipped cool dnnks on the hotel 
veranda, he shpped out of the settlement, dodging 
loeal gendarmes, and in the sweltering heat eoUeeted 
seventeen birds which mre dunned with penkmves 
that night in the hotel The next day on the tram, 
after it had crossed the Abyssmian border but before 
customs regulations had been comphed wilh, he was 
tantalised by unknown birds seen at a distance 
Finally, at a small station, over the heads of a gap- 
ing and jabbering crowd of Abysamians, a beautiful 
blue roller abated on the telephone wire and Fuertes 
could stand it no longer, but dove mto his luggage 
for a small diot pistol and started out of the stand- 
ing tram intent on havmg the bird m hia hands, come 
what might. It required the eombmed efforts of the 
four other members of the party with argument and 
at least with threatened force to eonvinoe him that 
the bird was not worth the almost mevitable alterca- 
tion with bystanders which would follow Arrived m 
the capHol at Addis Ababa, Fuertes was subjected to 
a staggering blow. While all other eqmpment 
by fteight bad arrived safely, his own per- 
Boiud outfit bed suffered the misehsnee of being lost 
m trsnsit without hope of reeoveiy for three months. 
It eontained his diotgnn, his sloshing end perwnal 
afleeta sad, most important of all, his materials for 
paintiiqf and akstddng. Bis di^pomtment was 
too keen to ha wholly eonesalad, but when ha was 
ilnally told the worst, bs sand at onee, “Well, it 
sunp^ meaas FU havs mom time to eoUset birds for 
the liaaenm.*' 333s other expressed rsgnt was that 
Mstaia Httts kaialmaalw and home-made eonvenieneas 
foreemp life, wlueh bs bed peeked in sets, oonU not 
be thend wtth others of toe party aa he had intended. 
Kotouqf eonld he mom ehametoristie of bun tom tons 
to sea his own misfiontone in the of its rdatiimt 
to otosto. 

tUn gnssUBdbn^ u all Inonan *iw*ini!ftt was arnrhad 
it itM toton toghffy jHfftmt tom of 
tUn Hggr toptoS'Um m wupiulat «f Jtonadf in kis 


worfc IBs did not oBan look Ibr too aa si a st way 
and wofaH tear tooraagdi brash and towhsts, i^hmgs 
into morasBos, sod feartossly deseead s t ee p toffs to 
totaiB bis object. In the first few days » Abyssinia, 
an impetnons sally left him wito a large tbWcn daq^ 
imbedded and brdun off m his kg. It eonM net be 
removed without a de^ uuntom, so it was thongiit 
best to leave it alone. The next day toe wound wee 
infiained end sore, but he would not hstea to poob- 
ponmg toe marto He was lifted mto the eaddk and 
remained toeie doggedly safikring dimag vriiet proved 
to be fmr evetyfaody ^ longest and moat gmelling 
day of the edwk tnp. Thereafter, for nearly two 
wetos, he moimted and dismoimted m agony, bnt tbs 
did not prevent him from domg it many tamea a day 
m inder to eolket bixda tomg the trail whito might 
not be obtained kter. ProfaaUy no picture m toe 
many of a very eventful tnp wiU lemam longer with 
the others of the party than toat of Fnertes kfaor- 
loady eaaiiq; himaelf from his mount to toe groand 
and painfully hobbling away wito eotoed gnn, alert 
and determined toat no needed turd ahonld eaci^ 
beeanas of any kmeney to himarif . 

Hu f ondnsas for toildxen, so well known at hornet 
and hu tender, almost femimna syuqiuthy for the 
aihng and nafortanate, were mnto m evidenee m 
Afrua. Beggara and erippks were a great trial to 
him and It waa exceedingly difflcnlt for him to pass 
one by. He gave to many and almost immediatdy 
would apokgiae to hu companions, saying “I know 
I toonldn’t do it, but I just can*t help it“ If he 
found one imposibg npmi him, however, hu pity 
turned to wxuth instantly. One of the caravan men, 
a 'toigger’* if one wished, developed a loatosmiM 
abscess in toe groin, and Fnwtes camfoily washed, 
pouttked, and bandaged it dty after day until it was 
compktety heakd. Then the man, who waa a wmcto- 
kas wsetdi, fiagmntty betrayed hu tmet as guardian 
of the camp, was summarily dudutged, and no one 
vras loader m approval of the action thou Fneftsa. 
33k sense of jnstiee was marked and he was out- 
spoken in hu eondemnation of sham and msincenty. 
^Hik extended mto the field of art and seunse and 
Ids greet personal popularity waa not unbroken by * 
few enemies who well deserved hu fortonght dennn- 
datfam. He had no qnarter for aelf-seekuig pseudo- 
dntBrdutB sad no tympathy with eertain sdiook of 
new art which arrogate to toemsdves an inaigbt trana- 
csiicfiiig that of otoer mortak. There was noddag 
tuawkiBb about him. 

Fwrtes was Mstivdy intorsirted m a vaoiety of sab- 
jsrts otoer toan omithology and paintmg. TbMs 
igeWsd musk, ardntestam, primitive art, eeoseivn- 
Iki^ gad lA tnovumeats conNHied wito. ypong paepb. 
AitlkMik kk Mmvareatini umudly gpatlfied wito oiipU 
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inlHir Had Ids tan&tpmimm gave smdi ^vidmoa <if 
Stanoy powar, he amte wy little for poUaealieeu 
fib iDoet important written work appeared first in 
Bird Lore and, later, in pampUet form under the 
tlQe ^^ImpreBStone of Tropteal Bud Voieea.^ It was 
a duuming and valnaUe eontribatum to a little known 
subject. He was mnoh interested in'^bird songs but 
had no faneifnl ideas about them and espeeialiy eon- 
demned attempts to relate them with human mnsie 
exeept by mere notation. !EQs powers of nunnery 
ware most nnnsnal and he was greatly in demand at 
gaiherings of all kinds, mit only fbr his imitations 
of buds and other animals, but for various ^^stnnts^ 
for which his sense of humor and his natural bur* 
faffamio talent qualified him to a remarkaUe degree. 
TbM things oontnbnted to his popularity and when 
eombined wxUi the pure gold of his eharaeter and the 
aehievements of hia profession served to mark him as 
a very outstanding man 

In 1925, he was made a lecturer m ornithology at 
Cornell and, although be took this respcmsilnlity 
seriously, it has been said that he aceompluhed more 
by example than by preoept His mfluenoe was felt 
among the mtisenry of Ithaca m many other ways, 
as a Botaiian, as a master of Boy Scouts, as a friend 
and guide for all young people, with the result that 
be is mourned not cmly by the university but by the 
esfflre eommumty4 

^ During the few weeks smee his death, there have 
been those who have not hesitated to pronounce him 
the greatest painter ef buds that ever hved There 
is much to justify such a Unge plaee for bun, and 
fame IS not likely ta modify it greatly^ Certain it is 
that he marks an era for Ammioan omitbotogists and 
that in him skill with the palette and penal was 
famed with quaiitiee of mind and eharaeter to prodose 
a very rare result. 

WnjWD H. OsoooD 

Hkld Mtrsxuu OF KAruBAii Hisroar, 
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SCIENTIFIC EVENTS 

GIFTS TO COLUMBIA UNIVERSITY 
Ar the October meeting of faie board of tmstees of 
Columbia University gifts were announeed totaling 
$210,000, molttding the following: 

Mrs. Walter B James, $26,000 to be added to the 
Walter Belknap James research fellowship fund estab- 
llriied by bequest from Dr Jamat Laura Spefanaa 
Boekefeller Memorial, $20,000 for resoarcb in edueatkm. 
Borden Co, $18,000 to eetabUsh tho Borden research 
fond in food ehemiitry, Mrs. Lucios Wilmerding, $14, « 
429.98 to be added to the facial tuberculosU fund In 
the Medical School J. WiUiam Cfaok, $10,$00 for the 


Seheeil «f ti — *>1 ms Or^ Bnamw bidlifeiw iuAt 
Walker Gordon Laberatariia Go«, $5^ for r easa r ch fat 
food ohemistry and nutritfam; National Lead Co., Ba^ 
Flehcr Lead Co., Sfa Joas]^ Lead Oo., United Metals 
Sriling Oo, Amoriesa Smelting and B^iug Oo,, and 
U. S Smelting and Refining Oo^ $4,842 76 for reeeareh 
work in the department of phyrtology; Motion Picture 
Producers and Distributors of America, $4,600 for re- 
eeareh in apfdied ps^rriiology; William J. Glee fetlow- 
•hip fund oommittee, $8,618 to be added to the fellow- 
ship fund, «.Fritseehe Brctheri, $8,000 to provide the 
stipead for the Fritssche fellowship in the department 
of ehemistry, Hartley Corporation, $2,600 for the BCar- 
oeUue Hartley laboratory; Copper and Brass Betesreh 
Association, $2,600 for research in the departnumt of 
physiology, William Fellowea Morgan, '80, '84S, $2,600 
for the M^iosl School, Mines '17, $2,600 for an Riq;!- 
neering School stndent loan fund, PfaS, *12, $2,472.77 
for the bonefit of the Medical School, Robert H. Mont- 
gomery, S. W. Adler, $1,600 for purposes to be specified 
by the dean of the Mediced School, anonymous, $1,600 
for work in pubho health; E I. du Pont do Nemours 
A do., $760 for a fellowsfaip in industrial cheauatry; J. 
Bussetl Smith, $600 for a special fund for economic 
geology, Lehn A Fink, $400 for a reeeareh fellowship 
In organic chemistry; Mias Mary Whselwright, $360 for 
research in anthropology, Mrs. Elsie dews Panama, 
$850 for research in anthropology, Osno Dunn, *91 
Mines, $860 for tho Gaao Dunn eohotarahip in applied 
soieiiee; $800 for research in the field of Indlsa mnalc; 
Harvard University, $250 to be added to the Wdiam J* 
Gies Fellowship Fund; Bunker Hill and SuUivsn 3B!1- 
ing and Concentrating Company, $157Ji6 for researrii 
in tho department of plqrsiology; D. H, BurreU A Oo., 
$100 for research in the d^artment of anthropology. 

RESEARCH IN MINING AND METALLURGY 
AT THE CARNEGIE INSTITUTE OP 
TECHNOLOGY 

Ftnuor different xeacscroh studies in mining and 
metallurgy are being carried on this year at tfae Cbm- 
negie Ihstitttte of Technolagy an cooperation with the 
United States Bureau of 10nee and two advisory 
boards of anning engineers, metallurgists, steel opeaefa- 
tom and chemists. Ttoxteen of the problems are 
being investigated fay eolkge graduates appointed as 
research fellows, ooie by a researdi eegfaufar, and 
another hj an analyst 

l%i 0 year's work, it is announeed, is a eimtittilWSott 
of the program that has been in effect for mitmi 
years. Sadi researcti fellow is making his tdodtoi 
under the direction of a 'tedor invesUgatof'' tep*^ 
searing the Bureau ot MiiM and a member of riw 
faculty eff the Carnegie Diefeitiite Of Tadi^^ ftW 
of rim fsBowriiips are flaanlsed rids year fay ^ 
tuts. Other OEganisations eontriburing to ffba ex- 
tMinciis and the f dlowiUD fimds an the AnuAdeeb 
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Om Kflir T«ik Sdiaon Cempuiy, FbU*> 

4i||dd« flonge Bsttary Conpuji^, iitad 38 «QiaptiiiM 
x^pIVMntiag tlM okitaUusgiiBal indmrtiiaa. The hitter 
gMttp ia flnenmny abc of the mveatigetioae. 

AMiguneata of proUema to the zeaeaxeh f ellowa 
have been made aa followa: 

BqnUlbrlna between Buaganeee, Iron and anlphnr, by 
Hereball V. Beael^, UniTeraity of TenneiBee. 

Syntbeela, teiting and appliMtion of warning agenta 
for mannfaetnred gaa, by Harry A. Brown, Lehigh Uni 
veralty. 

Formation and identifloation of iaelualona, by John 
M. Byrne, Oaae School of Applied Sciaiee. 

Coal aah fuaibiltty aa related to dlnker fonnatloa, by 
Olarenoe L. Oorban, Boae Folyteehnle Inifatute 

Methoda of determining InclnaioaB, by John F. Eckel, 
Univeraity of Eanaaa. 

Uiatrlbution of iron oxide between alag and metal, by 
Hyman Freeman, Georgia School of Technology 

Baae exchange In relation to decay and peat forma 
tion, by Baymond C Johnaon, Monmonth College. 

Safety, eoata and efSaiency of diatribntlon of eleetne 
power ia coal mining, by Donald 0. Jones, reaearch 
engineer. 

Physical ehemistiy of eted making, by Frank Morris, 
analyat 

Bdation between composition and oxidisability of coal, 
by Harold M. Morris, Cornell College. 

Tiseoalty of open-hearth slag, by Frank G. Norris, 
Purdue UnlTeraity- 

Compoaltioa of oils and haary tar from distillation of 
coal at low temperature, by Bobert N. Pollodi, Unlrer* 
city of Washington. 

Determination of relatlTe ignltibiUty of low tempera- 
tttM ooks eompared with seal, by DonaM L. Bead, Uni- 
versity of Washington. 

Study of oanes and control of abnormality la ease 
earburiaed sted, by Alfred W. Sikes, Unlverdty of 
Dlinda. 

Phydeal ebentistry of steel making (Held studies), ly 
B. W. Stewart^ Maasaehuaetts laatitute of Tiehnology. 

F088XL8 OF BAFFIN LANO 

Ifo. SiaABiS K Ror, aauataat enrator of inverts* 
bnta pakcmtblogy of tiw Fidd ICnaonm and geologist 
of tho R«irHm*MaeMQlaa Aietie Expeditioii, has re> 
oaatly ssbmitted to the dixeetor of the mnseom a re* 
port regarding fosaOs eoUeeted by the expedj^n 
ihuiiig the past eeaaon. The area eoveied inolnded 
8 ie Lahntdor Coast and flie southern end of Baflbi 
I^d The oid)r fosiQs found in Labrador vreie a fOw 
drift foaaBa that had arideotly baen eaxriad down by 
iee fliicmi tha Badaon Stqdt rtgion and BaIBn Land. 
With tha ateaprion of one eoliteiy areu nortii of the 
fitoaH at Bells Brfe>iweediineatBrydapoiituria found 
oa 8 aioBtia»soaBt«f LAndor. lAio ringdo ana re* 
tenll t» haiB 181^ ^soriwd by tho OanadiaB Oeo* 


logBeal Bomgr. 11m only ia^pertarteolIoetiBg ground 
dkeorred vrae in FnbUmr Bay, Bafhs Land. XUa 
hay, aitnated on the eontheaet mde of BeIBn Land, an* 
teiA m a general nartbweete^ dneetnm for abent 
one hondned and fifty milae. The vg/pa part of the 
bay hae maiQr roeky eapee, numesoua nlanda and 
dioale and is dieidad mto two axme. A group -of 
larger ndande, eomteuung Chaae and Qabnel Telanil% 
oeoupy the middle of tiw bay. The Mmtfaeait ep u ri ; 
of the bay (Kingaite mde) is eompoaed of lu8h^ 
rugged, barren, igneous hills indented by n mn aron a 
fi«& and partially covered by OnniMdl Glaemc^ wldeA 
duehaqpm by way of eevetal tongnee into the buy* 
The general dip of the beda was fonnd to be S. 70* BL 
and N. 70* W. The eoeat has all the marks eommoit 
in a idoriated region, soeh as lakes, eirqiies, hallgh^t 
vallqrs and deep fioida. In the valleys between thn 
hdls, lakea formed by the Sammittg of stxeanu by 
moramea, eskere and kamea are net nneommon Ttm 
pbymogmphy of the aonthweet eoast le eeaentully the 
same, exeept that the hiUa ere not ao high and tiiero 
IS no exwtuig glaemr. The northeast eoast of tha bay 
IS also a barren, ragged land, bat does not Show tim 
work of tee as eoneideaoiiBly ae the other eoaet. An* 
other contrasting fednwe of the northeast eoaet is that 
the hiUs are nuumve end addom show any bedding 
planes. 

Both coasts of the bay were examined aa thoroim^y 
aa time penmtted and ooDeetions of fossils mere made 
at eleven didereat pomts. The foasila fonnd <m either 
eoaet of the bay were all dnft foaols of Trenton and 
Utiea stage and were doubtUae brought to the .eeeat 
from the interior of BafBn Land No —JiiiMietevy 
depoait m plaee, dther foasiliferons or non-foanl- 
iferona, was obsttved anywhere exeept at SUliman^ 
Foaail Mountain, where tte largest and best ooUeetioii 
of foaaile m tiiu wee made Thia mountain is m 
68* 48' N. Laiitnda and 68* 63' W Longitude. It 
■tanda at tha head of dm bay, about 300 faet fireos 
hiidt tide and 8Vb nnles aonth of the Jordan River. Bi 
b a IhU of limaetona whidi liea nneonformably on the 
hfila of Mata laeognlta. It is about three fourdm 
mQe long and 380 feet hif^ (by aneroid) and runs in 
a general northwest and sonth^ dneetion. 

All tha foadls fonnd hart wan of Middle Ordo* 
vidaa age (Trenton and IHiea stage). Thqr huhtdeS 
dm e lae i e a Braehopoda, Lamdlibranelua, Gaatropodu, 
Oqdmlqpodu, Triloblta and other AtUmqiioda, Bddau- 
dpmata, Codentarata ud Furifen-^ha Ceplulopodu 
babag Ibis moat ibnadani About 600 q^edmaaa wan 
ooQaalUd. 

^ ody previous edlleeliag known to ban bean 
oapdad on ban was by two paidaa, one led by Oa|>* 
taiu IL XV BaR M 2863 Jod the other inafaulinf llaaank' 
Posted 
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iMvantib JPwoy Aretn EzpedttHm in 1807. Hall% «oI« 
Iwtatm 'WM raly a haadfnl, eonaiatuig of twenty-seven 
sfMeuM m ally bat he was the first to make known the 
oeearrenoe of fosnU on the southeast aide of Baffln 
Land. Hu eolleetion is now m the mnsenm of Am* 
lietst College The eolleetiom made tiie five mem- 
bem of the Peary Expedition was better and larger 
than Hall’s and nombeied seventy-two speeies Part 
of this coUeebon is now in the TT 8. National Muaeom 
and part m tiu Amenoan Mnsenm of Natnral Sa- 
tory Dr Sehnchert, of Tale Univenityy desoribed 
and figored this eolleetion in hu pnbbeation ’’On the 
Trenton Fauna of Baffln Land ” The collection made 
by Mr Roy contains many species not listed by 
Sdmcfaert and u bdieved to be the best and most c(Mn* 
plete assemblage of Arctic Trenton fossils that has 
yet been made From the observations and collections 
it is conclnded that both sides of Hudson Strut, 
Frobisher Bay, Cumberland Sound and the mtenor of 
Baffin Land as far north as Ellesmere Land have but 
one fanna, namely, the Middle Ordoviciaa fonna of 
Trmton and Dtica stage. 

GEOLOGY AT THE NASHVILLE MEETING 
OF THE AMERICAN ASSOCIATION 

SioxiON E of the Amencan Association for the 
Advancement of Science (geology and geography) 
wffi hold its aessioiu at Nashville on Tuesday and 
• We^esday, December 27 and 28, in the geological 
Isctnre room at Vanderbilt University. The general 
headqnarten for the section will be the Andrew 
JaAoon Hotel, Deadrudc Street and 6th Avenue. 
The stated price of single rooms at tins hotel u $2A0 
to $6.00 

Tuesday will be devoted to a symposium on the 
Mesosoic-Cenosoio stratigraphy of the Gulf States 
At the monung session from 8 15 to 12 :.80 the map- 
able formations will be disenssed by state geologists 
Florida, by Herman Gnnter, of Tallahassee, Georgia, 
by S W. McCallie, of Atlanta; Alabama, ly W B. 
Jones, of Tuscaloosa, Mississippi, by E N, Lowe, of 
Jackson, Lousiana, by W C. Spooner, of Shreve- 
port, and Texas and southeasteni Oklahoma, by E. H, 
Sellards, of Austin. Vice-president Charles Sehu- 
chert will present “The Paleogeography of North 
America during the Tnassie and Jurassie.” At the 
afternoon session, 2 00 to 6. 30, correlations will be 
given by paleontologists L. W. Stephenaon, “The 
Major Marine Transgteauons, Regressknu and Stme- 
tamd Features", T W Stanton, “The Lower Crata- 
oaom or Gomanchean Formations"; L. W. Stephan- 
•an, “The Uppet Ctetaoeons or Gulf Banes"; C 
Wytha Cook, **Tha Cenoaou Series East of tile 
MLtiadppi Etvei"; Julia A. Gardner, “The Cenoaoiie 
Sarias West of tiu BHonaaippi Bhrar on tin Baibi «f 


the Laager ItiaaQa"; F. M and J. Ftaamar, 
Midway Comlatiena an the Boaia of the Fonashft- 
fera"; £. W. Bony, “Condotionn on tho Baaia Of 
Fossil Plants", 0. P. Hay, “Conelations on tha 
Baau of Fossil Vertebratss." A sawber for Tnaa- 
doy evening u tentatively planned- 
On Wednesday one or two sessums will be held for 
the reading of general papers. Titlee aeoompaiiiad 
by abstracts of not mom than 260 worda shonld raadi 
the aeeretory not later than November 29. On 
Wedniuday also the eecbon will join witii the Aoao- 
emtion of Amenean Geographam in a aympomum on 
“Probletna of the Mississippi River " On Wednesday 
evening Seetion E wiU eombme wifli the Aaaoeiation 
of Amenean Geographns in a joint dnmer, at whieh 
tile addxeeses of tiu retiring preudent, M R Camp- 
bell (A. A. G ) and tiw mhnng viee-premdent, G H. 
Aahley (Secticm E), wiU be read 
The rulroads am ofhnng redneed rates on the 
eurtifieate plan and all who attend am urged to 
seeum eertifloates when pnrehasmg tieketa. 

G. B. Maxmnaui, 
SeeraUnry, Stetum S 

V 8. Oaoi/NHOAL Suannr, 

Wasbimotoh, D C 


SCIENTIFIC NOTES AND NEWS 

Tbs Nobel pnae in physica for 1927 has bean di- 
vided and awarded by the Swedish Aeadamy of Su- 
eaeas to Dr Artinir H Compton, pmfeaaor of physics 
at Ae Umvarsify of Chieago, and to Dr CSmtloB T. 
B. Wilson, Jaekaoman ptofiaasor of natiiml i^ukuo]^ 
at the University of Cambridge. 

Tbe Royal Society has awarded tiw Ha|^ nwdal 
to Dr. W. D Coobdge, aaaistant dixeetor of tiw xv- 
aaareh labomionea tiw Qanaral Blaetrw Cmnpany; 
the IMvy medal to Dr. Artirar A Noyes, duaetw of 
toe Gates Cbemieal Laboratory at tiw California In- 
atitute of Teehadogy, and a Royal nwdal to Pto f aeao r 
J C. Md ia no an, dinwtor of ^ p^uual laboratory 
at tiw Univamity of Toronto. 

On tiw oeeation of tiw eetahvation of tiw aanti-esD- 
teonial of tiw Univamily of C^orado, twenty4hree 
honorary dagreas warn eonfnmd, indnffliag tiw doe- 
tinato of laws on Dr. Bobert A. MlHikan, ffiratonr of 
tha Nonum Bridge Lahoratnias of tiw Calileniia 
laahtato of Tedmology; on Dr. Boaeoa Ptnuai, dean 
of toe law school of BsmaA UnhwmHy, and on Ihr. 
Mtivtila F. Cotibana^ ptoridea t of tiw Colotodo 
Sdwd of ICnas, and the dotta r ato elf atimica oa Dt* 
S. C. lied, dimeter of tiw adwol of toaniatiy o( the 
TAihentity of Mnawaoto, oa Dc. BEiiay SaisaStprO' 
faawr e( phyalMagy la tiw tAtivMRy fif ZBbvW, Mii 
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Dr- Mila 8. Ktttdmm, deka ot &» oollefe of tngi- 
Bkuiag of libo Unimuty of lUinou. 

Tsb modal of tiie E:q>loren' Club of New York 
haa boon preaeoted to Hr Fndtjof Naoieii, Polar ex- 
plorer, by Lanrite S. Swenson, Ameiieaa minister to 
Norway, in behalf of the Nstimal Qeograpbie Society 
of Amenea. The pmscotaiion waa at a dinner at the 
Amenean Legation m recognition of Nansen’s Arctic 
achievements. 

Da Kxvd BAOMOsaaK, the Danish Arctic explorer, 
had conferred npon him the doctorate of laws by the 
Univetuty of St Andrews on October 7. 

PnKSBKTATioifr of the cross of tiie Legion of Honor, 
awarded to Dr Isaac Abt, professor of pediatries at 
Northwestern University, by the French government, 
was made at a special convocation at the medical 
school on November 4. 

Da Fbbd H Albbb was decorated with the order of 
Commander of the Grown of Ronmania at Bucharest 
on October 27, for his “oontnbutions to the advance- 
ment of bone surgery ’’ Dr Albee delivered a course 
of lectures in Bucharest <m orthopedic surgery 

H W HABiairoe, president of the Hardinge Com- 
pany, ot York, Pa., has been awarded the Edward 
Longstreth medal by the Franklin Institute for his 
mvention of a rotary air daanfler. 

Tbb council of the Institution of Civil Engineers 
has mads the following awards* The Howard quin- 
quennial priae to Profeaaor W. E. Dalby, in recogni- 
tion of bis researches on the strength and structure 
of mm and sted; the Indian prsmium to A W 
Stonebridge For selected engineenng papers pub- 
lished during session 1926-27 A Telford gold medal 
to 8ir E. Owen Wilbama (London), Telford pre- 
miuma to Dr. E. H Salmon (London), R. S Cole 
(India), Dr. H. Mawaon (Liverpool) and A H. 
Douglas (liondon), and a Crampten prise to D. 
H’Lellan (CUaagsF). 

H, A. Laoioix, professor of mineralogy at the 
University of Pans, has been mads a foreign member 
of the Stoekhidm Academy of Seienoss. 

At the ananal maeting of the Amerisan College of 
Snigeona, Detroit, <m October 7, Dr. Franklm H. 
Uaitiii, Chicago, Fas sleoted prsddsat-ebet, and Dm. 
Jehu CShalmsaa DaCoata, Philadelphia, and Herbert 
P> fi. CMUoWaiy, Waaifitg, viceiiresideate. 

&». Liimiifa F. Baana, profaaeor emeritas of 
tteiUeiae of tim Jahas Uaivandty School of 

Melisiaeh waa installed aa prasident of tlw Intmctate 
Pealiiiiaftulo Xsdisal Aasoeiatnm of North America 

the asawt agipyil aonvoatum in Eaaaas City, 


PaonaaaOB D. D. JaoKMnr, head of the dqwrtamnt 
of ehemual engmeenng at Colombia Umvandly, has 
aeoepted the ehainnansilup of the epordinating eom- 
fflittee, whieh is in ehaige of the coming visit of 
efaemists and chemical engineers^ members 
and guests of the Soeiety of CbemioBl Industry. 

At the recent meetmg of the American Bdntgsn, 
Bay Society in Montreid, Dr. Edwuid H. SkhmsT, 
Kansas City, Mo , was elected frendent; Dis. Balpli 
D. Lsonerd, Boston, and Lawrence Beynolds, Oetmi^ 
«tee-pre«Ni 0 iita, Dr. J<dm T. kbirphy, 421 Ibdiigan 
Street, Toledo, Ohio, secretary, and Dr WObam A. 
Evans, Detroit, treoevrer 

B. F. Daha, assistant professor of plant pathology 
and assistant plant paUiolagist m tiie Experimant 
Statiim at the State College of Wadungton, baa 
accepted a position as plant patbologut m flis Texas 
Expenment Station and is plaeed in ohaige of cotton 
root rot work on substation No 6 at Temple, Texas. 

J. F. Bbbwbiib has resigned from the poatwa 
research ehemist of the Lominann Sugar Expenment 
Station, Baton Rouge, La., and baa jomed the staff 
of the sugar section, U. 8. Bureau of Standards. 

Db. BnasaLi. B TawKSBimr haa reeignad aa head 
ot the vital statiatics bnrean of die Pemuylvama state 
department of health and has been sneeeeded fay Bt. 
Qeotge B L. Arner, formerly atattsticiaii m the 
U 8. Department of Agnenlture. 

Dm Daicaso os Ravab, profeaaor irf peraartolagy, 
Univenity of Pennsylvania School of Medwuie, PhE*^ 
d^hia, goes to the new Paa-Amencan Hoqntal, New 
Yoric, aa dneetor of pathology The Paa-Amonogn 
Hoqntal waa dedicated mi October 16, the o«tpatiai|tt 
department opened on Oetober 28. 

Tsx following appointments made to the ahrf( 
the London Sehool of Hygiene and Tropmal Madjahm 
took affeet on October 1: Reginald Lovdl, to ba >»• 
aeanh aseistant m comparative paflwlogy; Iba. IL NL 
Smith, to be demonstrator m bactoriology; Mias H. 1C. 
Woods, to he a ada tant lecturer in toe dmnott of epi* 
demiology and vital ststotuqs. W. Bees Wrigdti 
haan ^ppoantod to • tmaporaiy reaearoh post, to con* 
tome Dr. P A. Bnxton’s inveatigadons on toebidngy 
of ategomyia 

Qaoan C. Haas, agriettltanl ewTimusiioner in Aaa> 
txia and Oennany toe U. 8. Bommi of AgcfamttMd 
E eonotn i c e, will not waama hia Berim post At Us 
toqpeat aa aarignmcBt has bean ghn Um in ton diyi* 
licp s t at is tMal and Uatorieal laaaareh, whara, ho 
ynB iSavoto too major pent of Ua time to toe aixt^ 
ile««|$pacU and ccciriatopoC ton 

;UT.8tyii%4Mn|ato«tmonrariat,yriUiHA|B 
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idisige of the Berlin office nntd Mr. Haas’s sucoessor 
18 appointed 

Thx malaria survey to be oondueted during the 
coming year through the cooperation of the Jamaican 
government and the Rockefeller Foundation will be 
directed by Dr Mark F Boyd, director of the Rocke- 
feller Foundation station for field studies m malana at 
Edenton, N C 

Da. D J Musbkstov, director of the Geological 
Survey, U S S. R , is visiting the United States to 
gather data on organisation, administration, methods 
of work, publication, costs, etc, in connection with 
geologic work 

PaovESSOB Lkob W Collet, professor of geology 
and formerly dean of the facnlly of science at the 
University of Geneva, Switserland, will fill Professor 
B A Daly’s chair at Harvard University dormg the 
fint half year and during this month will deliver a 
course of lectures at Princeton University 

Da A C G. Mitchell, of the California Institute 
of Technology, is spendmg the year m Gottingen in 
ezpenmental research on atomic structure m the lab- 
oratory of Professor James Franck 

Da Taqe U. H. Ellinoeb has returned from 
Europe where he baa been organising the mtemational 
oom-borer investigations, instituted under the aus- 
pices of the International Livestock Exposition, Chi- 
cago. Com-borer research is under way at ten institu- 
tions in the following conntnes France, Germany, 
Bangazy, Jugoslavia, Boumania, Sweden and Den- 
mark. During his visit abroad, Dr EIbnger received 
from the King of Denmark the appointment and deco- 
ration as a Knight of Dannebrog 

Da Hugh S Cummino, suxgeon-general of the U 
B Public Health Service, returned to T^ashington on 
November 8, after attending the eighth Pan-Amenean 
Sanitary Conference m Luna, Peru Dr Camming 
was reelected to his third term of three years as di- 
rector Dr B J Uoyd, fomerly assistant surgeon- 
general, will assist him, as heretofore, in the adminis- 
tration of his duties Dr Mano G Libredo, of Cuba, 
was elected vioe-director. At the Peru conference, Dr. 
Camming was elected a foreign member of the Na- 
tional Academy of Sciences of Peru 

Da. WiLLUM H Taliatebro, professor of para- 
sitology, Dm Lucy Graves Taliaferro and Frances 
A Coventry, research associates m the department 
of hygiene and bacteriology of the University of 
Chicago, have returned from months of research work 
in Central Amenea Through the courtesy of ^e 
TTnited Fruit Company they spent most of ^eir tune 
wcorking on the aerology and immtmology of malaria 


and various intestmal worms at the hospital of the 
Tela Railroad Company in Tda, Honduras. Dr. 
Taliaferro has been invited to the sohool of tropical 
medieme of the University of Porto Rioo to serve 
as visitmg professor of parasitology during the 
winter quarter of 1928, 

PaovESSOR William H. Hobbs, of the University 
of Michigan Greenland Expedition, which left New 
York last. June, retunied to the United States on 
November 8 The expedition has estabhshed bead- 
quartern at Kangerglugouak Fjord, Greenland, to 
study weather conditions. Professor Hobbs left five 
of bis associates at Kandeiglugouak Fjord to remam 
until next spring contmuing the observations 

Da. W J Sfillkak, economist, division of farm 
management and costs, U. S Bureau of Agncultural 
Economies, baa returned to his work in the division 
after an absence of eight months, during which he 
studied the agncultural problems of the Indians of 
the United States 

Da. E Ssn>L, of Berkn, minmg engineer and 
geologist, known for his studies of the salt domes and 
potash mines of central Germany, is visiting the 
United States 

Da. Louis SRoraiDoa, Chilkat Indian and assistant 
in the Amenoan section of the University of Penn- 
sylvania Museum, has returned to Philadelphia after 
five years of ethnological research work in Alaska 

Dil L. Lapieque, professor of physiology in ^ 
University of Pans, has been invited to give a series 
of lectures at the French-Brazilian Interchange In- 
stitute, Rio de Janeiro 

Da. Wheeler P Davet, professor of obmmstry at 
Pennsylvania State College, lectured before the 
Franl^ Institute, Philadelp^, on November 10, on 
^‘Modern Research on the Structure of Metals.” 

PaorESSOR A H Rbgikald Bulleb, of the Uni- 
versity of Manitoba, is giving a senes of six lectures 
during the week of November 14, m the Norman 
Wait Hams Foundation of Northwestern University 
on ’’Recent Advances m our Knowledge of the 
Fungi, or the Romanae of Fungi Life.” 

PaovESsem James E Aokbbt, professor of soology 
and parasitologist at the Kansas State Agncnltoral 
Collet, addressed the New Jersey State Poultry Asso- 
ciation at Atlantic City on October 13 and the Dela- 
ware State Poultry Association at Dover on October 
20 on ”Tbe Biology and Control of Intestinal Worms 
of Chickens.^’ 

Da. William E. Gn, pathologiit of the Medical 
Research Council, London, gave wn addraa w ^^Tba 
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Canoer Pioblem” on Norember 8 before ibe Harvard 
Medioal Soeiety 

Da. QaoBOi B. Mxkot, of the Harvard Medical 
School^ delivered (he eighteenth Max^ Scott Newbold 
lecture at the College of Physiciane, Philadelphia, No- 
vember 2, on ^'The Treatment of Penucioua Anemia ” 

Da. C. MAcruc Campbsll, professor of psychiatry 
in the Harvard Medical School, will deliver the eighth 
Pasteur lecture before the Institute of Medicine of 
Chicago at the City Club on November 18 on ^^Some 
Problems of the Functional Psychoses ’’ 

The Huxley lecture at the University of Birming- 
ham IS to be delivered on December 1 by Professor A 
S Eddington, Plunuan professor of astronomy and ex- 
perimental philosophy in the University of Cambridge 

Professob Miltok Whitket, chief of the Bureau 
of Soils, U S Department of Agriculture, died on 
November 11, aged sixty-seven years 

Db Glenn D Kammer, assistant director of the 
radium research laboratory. Standard Chemical Com- 
pany, died on November 7, aged thirty-nme years 

Dr G H Benjamin, industrial engineer of New 
York, died on November 10, m his seventy-fifth year 

Dr Charles £ Simon, resident lecturer on filter- 
able viruses at the Johns Hopkins School of Hygiene 
and Public Health, has died at the age of sixty-ono 
years. 

James H Dorsett, formerly collaborating agn- 
cnltural explorer in the U S Bureau of Plant Indus- 
try and more recently associated with the National 
Geographic Society, died in Washington, D C, on 
October 8, aged twenty-seven years 

Sib William Galloway, mining engineer, known 
for his pumeer researches into the action of coal dust 
in mme explosions, died on November 10 

There will be an open federal competitive exami- 
nation for assocute chemist at a salary of $3,000 and 
for a biochemist at a salary of $3,600 Applications 
must be on file with the Cml Service Commission at 
Washington, D C , not later than December 6. 

The twmity-amth annual meeting (the 148th regu- 
lar meeting) of the Amenean Physical Society will 
be held m Nashville from December 28 to 30, m 
affiliation with section B — ^physics— of the American 
Assomation for the Advancement of Science At the 
session m charge of section B, on Wednesday after- 
noon, December 28, Professor William Duane, the 
netinng viee-prestdent and chairman of section B, 
give the annual address on "The General Radi- 
atbuu” This will be f oUowed by an address by Dr. 
C. J, DavisKm, of tiie Bell Telephone Laboratories 


wbo wiQ speak on "Diffraction of Eleetrons by a 
Crystal of Nickel," a snbjeet of great aigniflcanoe 
for the new quantum mechanics. This address will 
be followed by a disoussion On the same afternoon 
at the general session of the Amenean Association, 
Dr. £. W. Brown will dehver the WiUard Gibbe 
lecture on “Resonance m the Solar System.’’ On 
Thursday afternoon, December 29, Professor Karl T* 
Compton will dehver his presidential address on 
“Recent Studies of the Electnoal Discharges in 
Gases " Accommodations for members of the Phys- 
ical Society and of section B have been reserved in 
the Ward-Belmont School dormitones. Applications 
for reservations should be sent to Professor C. R. 
Fountain, care of Ward-Belmont School, Nashville, 
Tennessee, and should be mailed not later than 
December 15 

The twelfth annual meeting of the Optical Society 
of America was held at Union College, Schenectady, 
N Y, on October 20, 21 and 22 Features of the 
meeting were an address of welcome by President 
C £ Richmond, of Union College, a complimentary 
dinner at the General Electric Company and an in- 
spection tour of research laboratory and plant, an 
exhibit of optical apparatus by a number of dealers 
in optical equipment, a banquet at the Hotel Van 
Curler Of special interest were the invited papers, 
“On Cerebral Function in Vision," by Dr K. S. 
lisshley, on “Optics, the Key of Astronomy," by Dr. 
C G Abbot, and the presidential address by the re- 
tiring president, Dr W E Forsythe, on “Tenqieira- 
tiire Radiation " At the banquet an mterestiHg 
demonstration was given by Dr. John B Taylor of 
the transmission of muno over a beam of light. 
Eighteen scientific papers and reports were read. 
The following officers were elected for a term of two 
years, beginning January 1, 1928 Prendent, I. G. 
Pnest, vtoe-prestdent, L. A Jones; mambera of tha 
awaeuttva council, L R. IngersoU, P. £, Klopstcg^, 
W. F Meggers, A. H. Pf und. 

In addition to the fifteen papers to be presented 
at the organic symposium of the American Chenuoal 
Society at Columbns, Ohio, from December 29 to 
31, there will be coiloquia on the following subjeots 
Suggestions regarding them should be sent to the 
cluurmen in charge “Abatroetmg Organic Artidea," 
E. J. Crane, chairman, Ohio State University, 
Columbus, Ohio, “Electronic Conceptions in Organic 
Chemistry," H. 8. Fry, chairman, University of 
Cineumati, Cincumati, Ohio; “An Oigame Sxpeti- 
enee Meeting," L. F. Ficser, chairman, Bryn Mawr 
College, Bryn Mawr, Pennsylvania; “Nomendatore of 
Organic Chenustry," A. M. Patterson, chairman, 
Xenia, Ohio; “T^duag Organic Chemii^," F. B. 
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Ok Saturday evening, Novmber 19, the New York 
Mioroacopical Society will hold its fiftieth anniver- 
aaiy at the American Musetuu of Natural History 
The exhibition will consist of mounted objects under 
instruments, microscopes — ancient and modem, ap- 
paratus, accessonos, books and other material of in- 
terest to the nucroscopist 

Ths regular fall meeting of the New York section 
of the American Electrochemical Society will be held 
at Keen’s Chop House, New York City, on November 
18, at 6 30 p m Mr G A Anderegg, of the Bell 
Telephone Laboratories, will speak on “Submanne 
Cable Engineermg ” 

The North American Committee on Fishery Inves- 
tigations held its autumn meeting on October 19 at 
the University of Toronto The United States was 
represented by Dr H B Bigelow, of Harvard Univer- 
sity, and Elmer Higgins and 0 E Sette, of the U S 
Bureau of Fisheries The haddock fishery was given 
particular attention. Study of the total catch made 
on this side of the Atlantic reveals that there has been, 
on the whole, little change smce as far back as the 
eighties of the last century, though a slow increase 
since 1900 is evident. 

Ok the occasion of the International Conference on 
Babies, recently held m Paris, an International So- 
ciety for Microbiology was founded, with Professor 
Jules Bordet, of Brussels, as president, and Professor 
Rudolf Kraus, of Vienna, Drs Dujamc de la Rivihre 
and Plots, of Pans, as secretaries 

Ik the presence of leaders of European chemistry, 
M Herriot, minister of public instruction, laid on 
October 26 the corner-stone of the International House 
of Chemistiy, to be erected in Pans at a cost of 15,- 
000,000 francs as a memorial to Msrcelm Beitheiot 
Jean Gerard, secretary-general of the French Society 
of Industnal Chemistry and head of the French com- 
mittee m charge of raising funds, has succeeded m 
obtaining subscnptions from forty nations for the 
aggregate sum of 15,538,000 francs, 8,700,000 of which 
has been given by France The United States was the 
fifth largest contributor on the list with 583,400 francs 

The will of the late William John Curtis, of New 
York City, provides $10,000 to the New York Otolog- 
ical Society for its research fund and $10,000 to the 
Johns Hopkins University Medical SchooL Bowdom 
College ivill eventually mhent $65,00tf from two trust 
funds established for the testator’s sister 

Tbroitoh the generosity of his surviving colleagues, 
the photographic collection of the late Erwin F. 
Smith, of the U. S Department of Agrienltore, has 


come into Uie poasessum of Seience Somoe. The 
collection consists of more than 200 portrait ncga- 
tives, largely of plant pathologists, but ineluding a 
considerable number of portraits of histone value 
With the negatives were also a large number of 
photographic prmts, partly from the plates and 
partly from other sources The work of cataloging 
negatives and prints is now gomg forward AH of 
the ongmal photographs, together with a complete 
set of prints from negatives, will be deposited with 
the library of the Department of Agneulture after 
they have been properly arranged and labeled The 
negatives will be retained by Science Service, and a 
special catalogue will be issued to enable interested 
persons to obtain sueh pnnts as they may desire. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

A GIFT of $25,000 has been made to Harvard Uni- 
versity by Mr George R Agassia to endow a research 
fellowship for advanced students at the Harvard Col- 
lege Observatory 

The Sloane phj^ics laboratory at Yale University 
has purchased important additional equipment as a 
result of a gift of $26,000 made during the past year 
by Henry T Sloane, of New York City 

The Rockefeller Foundation has given $1,640,000 to 
the department of medicme of the University of 
Lyons, which is being removed to the suburb of Mon- 
plaisir, close to Orange Blanche Hospital Of the 
remaming 15,000,000 francs required, Premier Pom- 
car4 and Minister of Instruction Edouard Hemot 
have promised to supply 12,000,000 franca m three 
instalments from government appropriations, the um* 
versity will supply 1,500,000 francs and promment 
citisens of Lyons will be asked to donate the re- 
tnamder 

Db. Wuxiak H Cole, professor of biology at Clark 
University, has been appointed professor of physiol- 
ogy and biochemistry at Rutgers University, where he 
will begin hiB work on February 1 Hu associate, Dr 
AUJscm, will offer the courses in bioohemistiy 

JQBK WoLVEKmcK, a graduate at Oxford and last 
year a fellow of the Commonwealth Fund at Prince- 
ton University, has become acting assktaat professor 
of chemistry at Oberlin GoUsge 

Dr. Johk BaATTtB, recentty prosector m the Eooldg' 
real Gardens, London, England, has been appointefi 
assistant professor of anatomy at the IhiiveiMuty of 
MontreaL 


Emoe has left Northwastem Uiathr$rsH^ 
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to become profenor of organic eliemutiy at Hamhne 
Umvemty, St Paul, Minfieeota* 

EnWtK H Shaw, Jr , has been appointed assistant 
ptofesaor of biochemistiy at the University of South 
Dakota, Vermillion, S, D 

Db H C Jacksok, associate dairy manufacturing 
Bpeoialist of the Bureau of Dairy Industry, at present 
in charge of the department’s experimental work at 
the Grove City creamery, has accepted appointment as 
head of the dairy department m the College of Agn- 
cnlture of the University of Wisconsm 

H E McKibbik, assistant professor, soils depart- 
ment, University of Maryland, has been appointed 
lecturer in the department of chemistry in Macdonald 
College, Quebec, Canada. 

Assistant PaorBSSOB W W EUiiorr has been pro- 
moted to a professorship of mathematics at Duke 
University 

Protxssob Zwaardichakbr, occupant of the chair of 
physiology at the University of Utrecht, has resigned 
hi6 post, having reached the age limit Ho will be suc- 
ceeded by Professor Noyons, of Louvain, Belgium 

DISCUSSION AND CORRESPONDENCE 

A COMMUNICATION ON THB MAGNETO- 
OPTICAL EFFECT AND A 
CORRECTION 

This article concerns the Magneto-Optical Effect, 
described by me m SciXNcs (N S Vol LllI, No 
1382, pp 585 to 560, June 24, 1921) and Nature, 
June 23, 1921, which was at that time a novel dis- 
covery or observation. The descnption was later fol- 
lowed by a statement of “Further Investigations,” 
(Science, N. S Vol. LIV, No 1387, pages 84r«5, 
July 29, 1021). 

In the first place, I desire to make a correction in 
the latter commumeation, whore it is stated that the 
“flickering observed appears to keep tune with the 
cycles and not with the altematwnB of current” 
This IB an error, as it was found later that m reality 
the described fluctuations do indeed follow the alter- 
nations, the mistake being due to nusuiformation as 
to the cyehe rate 

It may be desirable here to describe briefly the 
original phenomena, addug comments which relate 
to more recently observed facte. A magnetic field 
produced by a direet current, permanent magnet, or 
by mtorruptions or alternations of current is ren- 
dered viable even vrfien very weak, by a light smoke 
from an iron are. Such fume or smoke is effective 
for ibe purpose even when so thin or diffused as to 
be searsely notieeable in the axr. Such smoke, too, 
diffused in the qpsae where a field extste, when illumi- 


nated from above by sunhght or an artificial source, 
and viewed in a direction across the light beam, and 
more or less normal to the direction of the lines of 
force of the field apparently becomes luminous. In 
reahty it becomes a far better reflector or diffuser in 
certam directions of the incident light than when the 
field Imes are absent Viewed along the magnetio 
lines no increased luminosity is produced even when 
the field is strong or the illumination strong, or both. 

The conditions for its observation seem to be*^ 

1 Illumination transverse (more or less) to the 
direction of the lines of force of the field. 

2 Viewing m a direction more or less transverse 
to the lines of the field and to the direction of the 
incident bght 

The amount of iron smoke in the air required to 
produce a very noticeable effect seems to be very 
small, although density of the smoke mcreases greatly 
the contrast between what is visible when current or 
field is on, and when no magnetic field exists Indeed, 
without the presence of the field the smoke from the 
iron arc may be practically invisible The lUununa- 
tion from the smoke particles was found to be polar- 
ized as if produced by reflection from strmgs of fine 
particles, onented in the direction of the field lines 
These particles are exceedingly small, almost beyond 
ordinary high powers of the microscope, and the 
strnted feme oxide, which it seems to be con be 
caught on a microscope slide while the magnetic field 
18 on, and studied under high powers 

The remarkable thmg is the small amount of the 
iron smoke needed to produce the effect and the in- 
stantaneous response to very weak fields Thus, if 
an open coil or helix without a core of iron be tra- 
versed by a fluctuating or slowly alternating current, 
the flickering may be shown by a detector constituted 
by holding the open neck of a glass flask over an 
iron arc for a few moments Some of the smoke 
enters the flask, which can then be corked Such a 
flask has shown flickering at a distance of twelve feet 
away from a small coil, through wbch a low fre- 
quency current was sent And, ounously, when the 
flask was placed near the coil the flickering was re- 
placed by a steady lUnmmation. When gradually 
removed from the coil m the direction of its axis, 
the flickering became more and more pronounced 

This indicates that the orientation or arrangement 
of the particles to correspond with the field liaes^ 
takes place with a weak field, and almost rnatan- 
taneously m a stnmg altmiati^ field, in the latter 
ease, bemg oocompUahed and maintained tlmnighoBt 
the whole wave of current. The seros seem to be 
without efleet m amstuig the appearanee^ while et 
a eonaiderahte distance away from toe w(m eoil, 
eseited as before, the weaker field at suto a disfcaaoe 
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MO only onoat the porttelM at or near the maximum 
of the current waves. Thu seems to mdieate that a 
eertam very low value of the magnetuong foroe is 
sufficient for the orientation or alignment of the par- 
ticles Retention of vision by the eye may also cover 
up any very short interruptions m the luminous effect 
Itself 

Use has been made, sinoe the publication of the 
original descnptions, of the new effect for rendering 
visible to the eye a rotatmg field prodnoed by biphase^ 
three phase, or polyphase currents. The effect u 
unique, and naturally quite interesting It can be 
photognraphed. 

If we provide a box with a glass front and back 
and means for introducing the iron are smoke, a 
beam of light sent in from the back with no excita- 
tion or magnetic field present, there u no marked 
result. We may now place on the box a coil lying 
flat on the top and conveying eurrent In thu case 
there is clearly displayed a luminous effect; the field 
at the soil has been depicted In each case, of course, 
mm arc smoke has been within the box at each trial 
It can be allowed to enter through a hole at the bot- 
tom of the box provided therefor 

It IS sorpnsmg, too, how long a time it takes for 
the fumes to settle out of the air withm the apparatus. 

We have constructed a device for rendering visible 
a rotatmg field, such as that of a three-phase motor. 
The structure u, m fact, a three-phaae field winding, 
as in a motor As the ordinary frequencies would 
be too high for observaticm, there is provided a small 
motor driving at reduced speed a small generator of 
the three-phase currents needed for the excitation of 
the field. Usual arrangements are provided for vary- 
mg the speeds, and thus the cyelio rate or frequency 
of the currents m three-phaae wmding. The open 
field space, as in an alternating current motor with 
the rotdr removed, is arranged with glass ends so that 
it may reecive and retam iron are smoke In this 
way, the revolving field inside the stmeture becomes 
distinctly visible os a lummona glow revolving 
withm It 

The direction of revolution may also be mstantly 
changed by the switches provided for reversmg two 
of the phases, and the speed of revolution of the field 
may be made slow, or so fast that retention of vimon 
results m a continued mtenor Inmmosity. 

It 18 probable that with further development such 
arrangements may be designed as to moke use of 
this magneto-optical phenomenon in the study of dis- 
tortions m alternating fields by the mtroduction of 
closed cireoits in the form of rings, plates and 
vanons forms of conductors, or even to compare the 
distortions produced by the material as well as the 


form of conductors in attemating fields. PeriuqHi, 
also, the distortions of field lines produced by revolv- 
mg or moving oonduetora even m direct current fidds 
may be exhibited or mvestigated. My time has not 
permitted such work, mteresting as it may be, to be 
earned on. 

Euhu Thoxbov 

THE EUROPEAN LARCH CANKER IN 
AMERICA! 

In April, 1927, members of the Harvard Forest 
School brought to the senior wnter's attention speci- 
mens of a trunk of European larch beanng several 
cankers in the thin smooth bark of the younger parts 
The appearance instantly suggested the European 
larch canker disease and it was quite evident that it 
was acting as a parasite Fortunately perfect fruit- 
ing bodies were present and the fungus was fbund to 
agree in general with the microscopic characters pub- 
lished for Daayaeypha calyoina (Schtun ) Fuckel Ex- 
amination of the plantation from which the specimen 
came showed abundance of cankered trunks and 
branches The fungus occurred on dead twigs and 
branches as well as on living bark of younger parts of 
the trees. Since that time investigations have been 
earned on to determine how senous the disease is, and 
how extensively it is distributed in that vicinity. It has 
been found attaching European larch {Lanx europoea 
DC ), Japanese larch (L lepiolepts Gordon), eastern 
Amenoan larch {L larmna (DuRoi) Koch), Douglas 
fir [Pseudotauga taanfoUa (LaMarck) Bntton), pitch 
pme (P%nm rtgtda Miller) and Scotch pme (P ayl- 
vaatna Linn ) and on four different estates situated in 
the three towns, Hamilton, Ipswidi and Danvers, Mss- 
aachusetts In Europe it is reported to attack the 
additional species which are native or generally intro- 
duced here, Lanx occ*dentalH Nuttall, L a^bmea 
Ledebour, Ptcea axcaUa Link, P. sitchenm Cambre, 
Ptnus mgra auatnam Aseh. ft Graeb., P esmbro Lm- 
naeus, P loncto Poiret, P. mugho pwmtlw Zmian and 
Abiaa pacUnataDC. The ongm of the disease is quite 
conclusively indicated by the fhet that the European 
and Japanese larches on two of the estates were un- 
pozted as seedlings freon Scotland in 19M and 1997. 
Old cankers are located within a foot of the ground 
on wood whidi must have been formed when the trees 
were imported. Some of the diseased Dot^las fir is 
also known to have been imported as seedlings. The 
amount of infection in European larch runs up to one 
hundred per cent, of the trees, Japanese larch is relsr 
tively resistant, but Douglas fir intectiou near dis- 
eased European larch is about ^hty per cei^i with 

sPnblished by pemiasioa of the U. 8. Bedetaiy of 
Agrioufttore. 
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imiiwnnu Muiken ibifiBr to those m There 

is so leaeon to suppose that this locality is the only 
one where the dieesee occurs; indeed the reverse is 
practically sure to be the case, as it is well known, that 
European larch was imported wid^y and quite gen- 
erally twenty to fifty years ago The fact that it can 
go onto so many different Amenoan species^ which are 
important timber treesi makes this discovery of very 
aerioua importance to all parts of this country Fur- 
ther scouting 18 beirq^ done to see if it is widely dis- 
tributed 

PEAunr SpauldikOi 
PaulV Siooers 

BuRSAir op Plant iNnuaraT and 
Northeastirk Forest Expekiicent Station 

THE DEFICIENCY OF ENGLISH UNITS OF 
MEASURE AND WEIGHT FOR SCIEN- 
TIFIC AND TECHNICAL USES 

There are certain deficiencies m the Engbah mea- 
sures and weights which may be ascribed to historical 
causes and which have been imperfectly supplied by 
the use of troy and metric small denomination units 
But the troy and metric units are not commensur- 
able with the common or English units The cause 
of this deficiency is that the English units were devel- 
oped for the uses of trade^ construction and manufac- 
ture, to which purposes they are perfectly adapted 
The demand for technical, scientific and precisiou 
units IS a relatively modem demand. 

The English measures have no nnit lower than the 
indi, whereas the metne system has seven such units, 
eif., eentuneters, millimeters, microns, angstroms, 
miUixniorons, nulliangstroms and microxmcrons, of 
which the inch contains 2 54 centimeters, 26 4 milh- 
Jneters, 26,400 microns, 254,000 angstroms, 25,400,- 
000 tmllimierons, 254,000,000 nulliangstroms and 
25,400,000,000 mioromierons. 

lakewise the English weights have no unit lower 
than the ounce, whereas the troy and metno weights 
haye 12 such units, ws , drums, pennyweights, 
scruples, grams, carats, metric carats, damgrams, 
grams, centigrams, milligrams and nucrograms, of 
which the ounce contains 7 2916 drams, 18 226 penny- 
weights, 21.876 scruples, 28A502 grams, 138.449 
carats, 142.046 metno carats, 437.6 grains, 283502 
centigrams, 28,350.2 miUigraias and 28,350,200 nocro- 
grams 

To supply the defimeocy of our common units in 
the field of techmoal and smentiflc measures and 
weights, it is ptoposed that the foot be divided on 
the dedmal scale into 100 lines and 1,000 pomts and 
that the ounee be divided into 8 drams, 100 centos 
end 1|000 the onnoe being the cube of the tenth 


of the foot, the dram the cube of the twentieth of the 
foot and the moit the cube of the hundredth of the 
foot of water at the maximum density. The common 
eight-ounce cup is the cube of two tenths or of one 
fifth of the foot This will supply the deficiency of 
common units lower than the mch and the ounee, 
made neceasaiy by modem refinements in meaeaniig 
dimensions, volumes and masses. 

For definitive purposes it is proposed that the foot 
be taken as the length of 473,404 waves of red cad- 
mium light, that the ounee be taken as the weight 
of 28,316 milligrams and that new material stand- 
ards or master bars and weights be constructed from 
these definitive values 

The avoirdupois pound was anciently regarded as 
equal to 7,002 troy grams In 1844, however, after 
the burning of the parliamentary standards, the 
pound for the sake of certainty was defined by par- 
liament as the weight of 7,000 troy grams, which pro- 
duces 437 5 grams to the ounce 

The proposal to define ounce as 28,316 nuUigrama 
recognises 28,316 grams as the weight of the ouhie 
foot of water under the definition of the foot as 
473,404 red cadmium waves This takes 34 milh- 
grama off the ounce, which for practical purposes 
may be regarded as one-half gram of 32 4 milli- 
grams, thus reduemg the ounce roughly from 437^ 
to 437 grams. 

It 18 quite as legitimate to give the ounce a defini- 
tion m milligrams as it was to give the pound m 
definition in troy grains, as was done more than 
eighty years ago This is the one way to coordmate 
the ounce with the cubic foot of water and to corre- 
late common volumes and weights 

SAMcmn Bussell 

Wabhikoton, D 0. 

DASHBOARD" OR “CORDUROY" EFFECT 
DUE TO THE TRAVEL OF AUTOMO- 
BILES OVER DIRT ROADS 

The mteresting account of the so-called '^wash- 
board’’ or "corduroy” effect due to the travel of 
automobiles over dirt roads calls to mmd an expen- 
ence which the writer had last summer m ttie northern 
part of Minnesota.^ Professor Dodd’s explanation is 
very much to the point and on the whole I think 
plausible, but I am not sure that the explanation has 
gone far enough. In the single instanoe observed, 
my motor oar was following a "grader” over a newly 
graveled stretch of road and, since I had mysdf 
advanced several theories ooneeming the cause of this 

iDodd, L. E., "'Washboard’ or 'Oorduroy’ Effect 
Due to the Travel of Automobiles over Dirt Boadi," 
SosurcB 66, 1M7, £14-816. 
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frequent phenomenon, I was yeey mneh interested to 
see that my theones were wrongr, especially at the 
beginnings of the causal senes Many of the corru- 
gations that I had noticed were somewhat slanting, 
and now 1 saw that the scraping blade of the grading 
machine was responsible for the pnginal vibrabon 
which was left in the road 
I have no doubt that the wheels of can which 
travel on newly graded roads very much deepen these 
ndges when they resonate m tune to the original 
vibration of the scraping blade of steel which has 
left its marks in the ndges on the road It must 
not be forgotten, too, that ram fallmg on the road 
will then also tend to dram off along these ndges and 
deepen them by erosion I am wondering, too, when 
the road is of a certain elastic consistency, with a 
slight amoimt of moisture m the top layer, whether 
it will not then act much in the same fashion as the 
black asphalt pavements do when they are corrugated 
by impact, especially on down grades 
Naturally, this was only a single instance that 
eatne under my observation, but I made sure that 
there were no corrugations m front of the grader 
and tiiat there were eharactenstically slantmg and 
partially formed ones behind, and I am offering this 
bit of discussion m the hope that the matter may 
be verified or contradicted by observations of others 
In general, this additional cause does not oontradiot 
the excellent explanation of Professor Dodd, but goes 
simply one step farther in oertam cases 

Ghbibtjak a Buorujok 
The UNivEBsmr or Iowa 


THE SEARCH FOR ELEMENTS ESSEN* 
TIAL IN ONLY SMALL AMOUNTS 
FOR PLANT GROWTH 
For many years the essential nature of certain 
elements for normal plant growth remamed undis- 
covered becanse they are needed in such small amounts 
that they were supplied as undetected impurities m 
the media m whieh the plants were grown Between 
the years 1910 and 1919 by careful technique, 

showed boron, zme and manganese to be essential 
to the growth of maize Possibly because most of 
his papers wore published m a journal devoted duefly 
to baetenologieal literature, they were overlooked by 
most plant physiologists It was not until 1922 that 
the work of McHorgne* emphasised the essential 
natnxe of manganese. 

iMaz6, P Awn InH Pagievr 1914, 28, 21-96, 1919, 
83, 139-173 Comp Send Acad 8oi. 1915, 160, 211-214 
iMcHargue, J S Jour Amer Chem 8oc 1922, 44, 
1592-1598 


Boron was the next of these elmaitB to reeeive 
attention Warrington* m 1923, shovred it to be 
essential for broad beans {Veeta Faha) and probaUy 
for runner beans, crimson elover {Trtfohum rnear- 
notttm) and Tnfoltum multiflorua, but reported xn- 
eoneluaive results for white clover (Tnfohum repene) 
and peas and negative resalts for barley and rye 
The writer^ in expenments with silioon and aluminum 
in which purified salts were used, confirmed the re- 
sults with* broad beans The ‘^mason’’ jars in which 
the solution culture expenments were being earned 
out were coated with ^^Valspar,’’ a resistant vomish, 
to prevent contammaiion by solution of the gloss, 
and BufOieient boron for apparently normal growth 
of wheat, peas, millet and Pentntum vtloaum was fur- 
nished by the varnish Broad beans, however, made 
very little growth and showed tlie symptoms desenbed 
by Warrington They made remarkable recovery and 
normal growth when 5 mg per liter of boron as 
bone aeid was added to the solution Later on when 
using uncoated jars in an expenment to determmo 
whether or not ehlorme is essential to plant growth, 
buckwheat failed to develop beyond the cotyledon 
stage when purified salts were need but developed 
normally when the ordinary ^^CP*’ analysed salts 
were employed Because of the expenenee with 
broad beans, absence of boron was suspected of being 
the bmiting factor Investigation showed this to be 
the ease This and the effect of boron on the growth 
of sunflowers led the writer to study the effect of the 
absence of boron on a number of plants Part of 
this work* with that eontmued at the University of 
California and later at the University of Minnesota, 
showed boron to be essential to com, peas, sunflowers, 
vetch, barley, buckwheat, dahlias, lettuce, potatoes, 
millet, castor beans, sugar beeta, kafir, sorghum, flax, 
mustard and pumphras Plants differed in the tune, 
and to some extent in the way, m which the effect 
first appeared but none of the plants readied the 
flowering stage. Dicotyledonous plants in general 
responded more qniokly than did monoootyledonous 
plants. In the ease of sonflowers, cotton and buck- 
wheat, the tops did not develop beyond the cotyledon 
stage and the roots grew very little Other dicoty- 
ledonous plants showed the lack of h&ron by sup- 
pressed roots with enlarged apiees within a few days 
but, depending on the type of plant, produced from 

s Warrington, Katherine. Awn. Bot, 192$, 37, 629-672 

4 Sommer, A L Agri, 8M SoHee, Unlv California. 
1926. 

s Sommer, A. L. and LSpman, CL B. Pkwf Fhifi. 1926, 
1, 281^249. 
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twa to eight leovee. Soy beaiu were an exception; 
neither the tops nor the roots showed the effects of 
the lack of boron for two weeks In this case also 
the roots were the first to show the effect Monoooty- 
ledonouB plants grew for a greater length of tune 
and produced much better root systems than did the 
dicotyledonous plants Many of these plants showed 
abnormal tillenng as well as withering of the grow- 
ing points of the tops Com showed the effoeia of 
the lack of boron m a week, but continued to pro- 
duce small tillers for some time Barley^ under 
winter greenhouse conditions, apparently grew nor- 
mally for a month, but after that the difference be- 
tween the plants without boron and the controls 
developed rapidly Bermuda grass (the only plant 
investigated which did not show marked injury in 
the absence of boron) is still under investigation, 
and so far has given very doubtful results It is a 
very resistant grass and after an initial addition of 
iron to the culture solution, grew well and with no 
signs of chlorosis, without further additions of iron, 
during a period of two months while the writer was 
absent 

It is interesting to note that in a recent paper by 
Rrenchley and Warrington,** buckwheat and potatoes 
are among the plants reported to have given incon- 
clusive results and that peas compIet<Hl normal devel- 
opment without boron These results, as well as some 
reported m Wamngton’s earlier paper, ore in marked 
contrast to those obtained by the writer Whether 
this is due to a difference m technique or to the 
amount of boron stored m the seed is a point still 
to be investigated, but the fact that these authors 
obtained better growth without the addition of boron 
when they changed the solutions frequently suggests 
that the salts which they used may not have been 
entirely free from boron In the case of the potato, 
the writer did not use seeds but allowed the tubers 
to sprout, removed the sprouts and transferred them 
to culture solutions 

Zinc, of the three elements mentioned above, is the 
one in which the conditions of experimentation must 
be most carefully controlled The ordinary glass 
“mason^^ jar, in which many solution culture expen- 
uients ore earned out, apparently famishes all the 
sine the plant needs It was not until an attempt was 
niade to use pyrex beakers with punfied salts that 
the need of zinc was suepected Solutions of the 
same salts which haj produced good plants m ordi- 
nary glass failed when pyrex was employed Wheat 
fifrew well for about two weeks and then stopped 
growing, turned yellow and finally died. The roots 

^Brenidiley, W- and Warrington, Kathenne. Am. 
Bel* mi, 41, M7-187. 


on the other hand were in good condition when the 
tops were dry and apparently dead. The analyses 
published by McHargue^ m which me was found 
in seeds led the writer to try ztno which was found 
to be the limitiug factor It was not until the expen- 
ments with barley and suufiowers were completed 
that the paper by Maz^, in wluch he showed zinc to 
be essential for maize, was discovered in the litera- 
ture As in the case of the lack of boron, recovery 
from the lack of zinc can be accomplished by the 
addition of 6 mg of the nussing element per liter to 
the culture solution Smaller quantities may be suffi- 
cient, but were not tried 

Zinc was shown to be necessary for barley, sun- 
flowers, wheat, buckwheat, broad beans and red kid- 
ney beans Buckwheat, sunflowers, barley and wheat 
showed the effects of the absence of zinc in the early 
stages of grouth, wheat and barley died in the eoiiy 
stages, while some of the sunflowers and buckwheat 
plants, although much smaller than the controls, pro- 
duced a few small flowers The broad beans and 
red kidney beans without zinc appeared to grow as 
well as the controls until they reached the flowering 
st^ At this stage, the plants declined rapidly, 
most of the leaves fell off and only a few flowers on 
the broad beans developed No seed was produced 
by the jilants without zinc, while those with me 
developed normally 

When pyrex glass was used, aihcon and aluminum, 
and later traces of other elements, inoluding copper, 
were added to the solution Barley failed to make 
good gro^vth in pyrex containers unless silicon was 
added and there was some indication that copper is 
also necessary 

A study of these problems has shown that it u 
only by exercising the greatest precautionB that we 
may solve the problem of essential elements The 
salts must be repeatedly crystallized from pure dis- 
tilled water (essentially conductivity water) and in 
some oases be derived from elements and acids or 
from other salts, for the “C P ” salts of trade usually 
contain, as impuntios, sufficient amounts of certain 
elements to produce normal plant growth Ckm- 
tamination by dust and m some cases other unpun- 
ties in the air (for example, ohlonne, in chlorme 
studies) must be carefully avoided The type of con- 
tainer IS also an essential factor. The ordinary glass 
jar must be avoided m many cases because of its 
solubility Pyrex is suitable for most work, and, 
although a boro-siboate, does not yield sufficient 
silicon and boron for the normal growth of at least 
some plants. The effect of the ladi: of boron, how- 

» MeHargue, J. S. Jour. Afner. Soo. Affrwi. 1925, 17, 
858-872. 
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«w, appears more slowly than whan ordmaiy glass 
is used. Contamen other than glass will probably 
have to be employed before the whole problem of 
Bsscnfaa! elements u solved 

A. L. SOKXBB 

UNivxBsmr or l^umsoTA 


SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 

A CONTAINER FOR FIELD COLLECTION OF 
MOSQUITO LARVAE 

Ik the prosecution of malarial or mosquito studies 
larval collections play no small part Containera 
used for captured larvae are subject to various dis- 
advantages For example, if the coUeotmg jar is 
kept closed during field operations, the cover or cork 
must be removed whenever specimens are transferred 
to the container. If left open the contents are often 
lost because of jamng, especially if one is eolleotmg 
in an area of irregular topography Furthermore, 
most containers used for this purpose have either no 
mechanism for their attachment to the belt, or only 
an inadequate arrangement The apparatus described 
below was devised to overcome the disadvantages just 
cited 

The contamer is a ioxa-oxmee jar with a mouth 
diameter of 40 mm. Two glass tubes with inner 
diameters of 4.5 mm and 1£ mm. run vertically 
through the rubber stopper as shown m the lUustra- 
tion. The outer termination of the former is flared 



into a funnel with a TnannHim diameter of 16 mm. 
and heiight not exceeding 10 mm. The inner end ia 
flush with the surface of the stopper. The shorter 


the height of the protruding fonnel the lees will be 
the xiik of breakage. The widened portion fadU* 
tatea the transfer of larvae from the dipper in whkli 
they were captured, to the receptacle, by means of & 
pipette. The amaller tube practically prevents the 
formation of air bubbles in the larger. Its inner 
termination extends slightly beyond the stopper to 
prevent particles of the rubber cork from fllhng the 
tube and thus bmdenng air cironlation. 

The bent portion (A) made of nickel plated metal 
served to bold a key ring to a belt. It is now used 
for a similar purpose except that it is nvoted to the 
collar, a piece of spring steel 13 mm wide, so con- 
structed that the jar is held tightly m place when its 
neck 18 enclosed within the collar. A hook similar to 
that shown m the illustration, except that it extended 
upward from the lower part of A, was cut off to 
better adapt the remainder for the design in view 
The coiled spring (B), while not necessary, renders 
slipping of the jar impossible. All metalbe parts 
should preferably consist of rust resisting material. 

The apparatus after several months’ tnal in Porto 
Rieo has proven fairly satisfaetory. It is hoped that 
this descriptive note will stimulate others to improve 
the present model. 

Wx A. Hoffhak 

SoBoon or Trohoaii Mxdioiku 
OF THx UKTVEBcmr OF Poavo Bioo, 

XJKUBE TBS AUSFIOSS OF 
OoLtricBiA UKxyxasm, 

Sak Juak 

DSCALCIFICATION OF BONE IN ACID FREE 
SOLUTIONS 

Ik attempting to develop a metiiod for the deter- 
mination of an orthophosphate m bone, one of ns 
observed that tertiary calcium phosphate is dissolved 
on addition of an excess of a magnesium citrate re- 
agent even in the presence of a large excess of oon- 
centrated ammonia. White^^ some four years ago, 
suggested the use of a solution of ammonium mtrate 
for removing the lime salts from bone and the solvent 
action of the magnesium citrate resgoit upon teiiiaiy 
ealoiam phosphate suggested to us its possibilities as 
a decalcifying agent for histological purposes. The 
attempt to decalcify osseous tassue by means of this 
reagent proved saocenfoL 

The reagent is prepared os follows; Dissolve 80 gm 
of citric amd in 100 ce of hot water Add 4 gm of 
magnesium oxide and stir until dissolved. Cool, and 
add 100 oc of ammonium hydroxide (density 000). 
Dilute to 300 ce, let stand 24 hours and filter. (If 
the magnesium made eontauu much caibonatei it 

iWhite, C P., Jour, af Path, and Fact., VoL 26, Na> 

8, 1088. 
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dwflld be fraUy igtuted.*) The edlution remaine 
olear for aonia time and on standing, more rapidly 
alter agitation, crystals of anunomiim magnesium 
idiosphate make tbetr appearance. 

Titrate with 5/N HCl to a reaction of approxi- 
mately pH 7.0-7.6 and add an equal volume of dis- 
tilled water 

Procedure and remits — This decalcifying fluid is 
apparently efficient in softening bone after it has 
undergone the action of any of the common fixing 
agents, but it is perhaps better to fix and harden the 
specimen in formalin The latter must be well washed 
out from the tissue, first in running water for 12-’24 
hours according to the sise of the specimen, and then 
m two or three changes of distilled water It is then 
ready for decalmfication. The citrate solution should 
be changed fairly frequently, since it will otherwise 
dissolve the calcium salts to saturation and the reac- 
tion will then retard. It has seemed best to replace 
the solution every other day Decalcifioation proceeds 
relatively slowly as compared with solutions of the 
strong acids such as hydrochloric or mtnc but it is 
much more rapid than MuUer^s fluid, picnc or chro- 
moacetoosmic acid, for example. The nb of a dog 
split through the center is freed of lime salts by this 
solution m about fifteen days Swelling of the tissues 
IS not mduced by the fluid and there is no apparent 
shrmkage of such cells as those of the bone marrow 
Stains are taken up without difficulty and sections 
stained with baematoxylm and Eosm colored in tints 
much more pleasing to the eye than those obtained 
when the application of the stain has been preceded 
by decalcifioation with strong acids Magnesium 
citrate solutions are not so satisfactory as is Mul- 
ler’s fluid, however, if determination of the amount 
of unoalcified osteoid tissue present in the bone dur- 
ing the life IS requisite Unlike Muller’s fluid, mag* 
nesium citrate allows decalcificahon to go on to com- 
pletion and removes all possibility of distinguishing 

*Thu reagent has been used by Mathison, Q C, 
S%oekem /oar, 1909, IV, 237, Fiske, C H., Jowr. Bwl 
Chm, 1921, XLVI, 289, and by others. 


the osteoid tmsue firom bone which in life oontained 
deposits of lime 

Conchtitona, 1. Bone may be oompletdy and rap- 
idly decalcified by means of a reagent which is neutral 
or alkaline and is free of acids. 2. This process 
leaves the remaining tissues in a satisfactory degree 
of preservation 

B KaAKSB^ 

P. Q SHiPLmr 

Ths Johns Hovkinb Hospztaii 


SPECIAL ARTICLES 

EJf F. INDUCED IN A STRAIGHT WIRE BY A 
CURRENT IN A PARALLEL STRAIGHT 
CONDUCTOR 

In Figure 1, let A be a cross-section of a tubular 
conductor of practically infinite length, and let a 
current, i, iti this conductor flow as shown by 
the crosses Another long conductor, B, of small 
cross-section, is placed along the geometrical axis of 
A, and the ends of B are left open It is required to 
compute the emf mduced m B, per unit of its 
length, when the current m A vanes with tune at the 
rate di/dt 

EeaBomng I The magnetic Imes of force outside 
the tube A are ooneontne circles, such as H Withm 
the wall of the tube they are also conoentne circles 
Inside the tube, the magnetic flux density is zero at 
any value of i Consequently, no flux cuts B or ool- 
lapses on it when the current i is vaned, and no 
emf IS mduced m B 

Beaaontng II Consider two diometneally opposite 
filaments of current, such as £ and T, and detenmne 
the « m f which a varymg current m these filaments 
would mduce m B. The three conductors are shown 
separately in Fig 2 Let h be a Imo of force due to 
f, and h' a line of force due to f'. Let the currents 
m f and £' decrease, the motion of the two fluxes is 
then as shown by the horizontal arrowheads, each 
flux '^collapsing” towards its own conductor. With 
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the polarities shovn, the direction of the ejoLf, m- 
dueed m B is as indicated bj the eross, the 
fllaments f and f' acting oonourrently. This agrees 
with the general law that when the prunary current 
decreases, the secondary induced e m f is in the same 
direction as the prunary current 

The tube A may be considered as consisting of 
pairs of dJaments, such as f and £' Since an elemen- 
tary e m f 18 induced in B by each pair of lUaments, 
and the action is cumulative, a finite c m f should be 
induced in B when di/dt in the whole tube has a finite 
value. 

Thus, according to Reasoning I, there should be no 
e.m f induced m B, while according to Rt^asoning II, 
there should be on induced emf of finite value 
Before unraveling this seeming paradox, the follow- 
ing propositions should be considered 

(1) Is it legitimate to speak of an emf induced 
between the open ends of a long straight conductor t 
To measure this e m £ it would be necessary to mtro- 
dnee loads to a voltmeter, thus forming a closed cir- 
cuit. If an electrometer be used instead, the circuit 
would still be closed through electrostatic lines of 
force within the instrument Should the leads and 
the measuring instrument be placed within the tubular 
conductor A, there should be no indication when the 
current i is varied Should the instrument and the 
leads be placed outside A, a loop would be formed, 
linking with some of the external flux H, and the 
induced emf would depend upon the total flux en- 
closed by the loop. 

(2) Careful writers do not speak of an e m f in- 
duced in an open straight secondary conductor, but 
of the direction of the secondary current, This un- 
pbes a closed secondary circuit and avoids the vexed 
question as to the seat and location of this emf 
See, for example, J C Maxwell, Mectrunty and 
Magnetism, Vol II, p 178, Foster and Porter, Elee^ 
tncity and Magnetism, p 384 

(3) In Fig 3, let K be a straight infinite conduc- 
tor carrying a current i Let N be a parallel secon- 
dary conductor of finite length, with open ends, at a 
distance r from K Let the current i return through 
a cylindrical shell P of very laige radius B. 

The lines of force due to i are concentric circles, 
and the flux comprised between N and P, per unit 
of axial length, is proportional to i log(R/r) Should 
1 vary at the rate di/dt, the e ju f induced m N, per 
unit length, would be proportional to (di/dt) 
log(R/r) But R IS arbitrary and tends to infinity, 
so that the e m f induced m N seems to be indefinitely 
large Here again, to measure this e m f , the mremt 
of N would have to be completed, for example by 
means of a parallel wire at a distance r'. The 
flux enclosed in this secondary loop has a finite value, 


ptopofrtumal to i log (x^/r), and the ejitf. mdsoad m 
the loop (not in one of the condueton) has a definite 
value (fin^) eonfirmed by experunent. 

(4) If an e m £ oonld be induced m a long straight 
secondary conductor, as shown in Figures 1 and 3, 
then by grounding one end and providing the other 
end with a sharp pomt, an intense local eleotrostatie 
field should be produced The existence of this field 
could perhaps be demonstrated by some driieate 
ionization experiment, Stark effect, etc. On the other 
hand, grounding one end would give a closed circfuit, 
through displacement currents along lines of force 
between the sharp point and the ground, so that the 
experiment may not be conclusive 

Thus, on the whole, it seems as though the fore- 
going paradox is based on the imx>ossibihty of either 
computing or measuring an e m £ induced in an open 
conductor, without considering a return circuit of 
some kind, either conducting or through a dielectzie. 
In view of the very fundamental nature of the phe- 
nomena and laws involved, it is hoped that other 
points of view will be contributed to this discussion 

ViuLDiMiB ELuuFEiorv 

OOBNELL UNIVKBSITT 

RATE OF VIRUS SPREAD IN TOMATO 
PLANTS 

When a plant is inoculated at one pomt with a 
virus disease, at what rate does the mfective principle 
diffuse itself to other stems, leaves or shootsf Assum- 
ing that the incubation penod is constant— that symp- 
toms will appear m a given tune after the infective 
agmt has reached any pomt— the appearance of symp- 
toms in a succession in other portions of the plant dis- 
tant from the pomt of inoculation ought to provide a 
measure of the rate of virus spread from the ongmal 
moculation pomt This observational method, how- 
ever, relies on uniformity of growth m all parts of 
the plant and such uniformity may not exist, it fur- 
ther depends on the detection of symptoms at the 
same stage in their development, which is by no means 
a certain procedure 

The more direct method of measuring the progress 
of vims m a plant system here outlined appears to 
avoid the disadvantages mentumed and to provide a 
means, accurate withm certain limits, of measuring 
the rate at which the vims moves from part to part of 
the plant The results of tiie short serieB of prdimi- 
nary tests are here recorded largely for the purpose of 
calling attention to and illustrating the method, since 
the ooneluBiona that might be drawn from tibe few 
oases under observation must necessarily be aceepted 
as only a rough upproximatum to the truth. 

Eight tomato plants in pots were grown in aaefa n 
meaner as to devdop several honaontal breadma^ emdi 
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of udiiA was bent aad lad midar the eaitb in a sae- 
ondaxy pot to eneouxage looting and thus form a 
readilf dataehdble aeooitd plant The rooting process 
was hastened hj a partial eat between ti:ie original 
and aeeondaxy pots. There was thns produced a ^‘col- 
ony” with all its units organically connected but cap- 
able of being separated at any time and m any fashion 
desired. The colonies were grovrn in a greenhouse 
under a close cheese-cloth cage The greatest care was 
taken throughout to avoid accidental infection through 
maects, handling, touching of leaves, watering, etc 
There is no evidence tliat any such accidental infection 
occurred anywhere m the senes 
When all secondary plants were well rooted but still 
attached to the parent plant a single shoot of the par- 
ent was inoculated with freshly expressed juice from 
tomato leaves showing marked mosaic A glass tube 
drawn to a capillary point was used for the purpose, 
pressure being supplied by means of a dropper bulb 
on the end Inoculations were made near the growing 
pomt 

Table or Results indioatino the Rate or Spbrad or 
Tomato Viaus in Tomato Plants 


Condition of all shoots twontr four days after 
inoeulatiOQ date, 0^ healthy, X- mosaic 


Benes Daughter plants separated from col 

of ony at specified intervals after 

Colonies Inoculated inoculation date 



■noov 

3 

days 

10 

days 

15 

days 

19 

days 

24 

daye 

A . . 

X 

0 

X 

X 

X 


B _ . 

0 

0 

0 

0 

0 


C 

X 

0 

0 

X 

X 


J> . 

X 

0 

0 

0 

X 

X 

E 

X 

0 

X 

X 

X 

X 

P 

X 

0 

X 

X 

X 

XX 

G - 

0 

0 

0 

0 

0 

0 

H _ 

X 

0 

0 

X 

X 



After inoonlation a single secondaxy plant was re- 
moved from each colony at intervals of three, ten, fif- 
teen, nineteen and twenty-four days where the number 
of daughter plants was sufficient for such a smes 
These isolated plants were kept under observation to 
see if mosaic devdojied 

Twenty-four days after inoculation a record of the 
various series indicated that in two colonies (B and G) 
the inoculation had failed There was no sign of 
mosaic in the shoot ongmally mooulated or any of the 
daughter plants m mther colony. In the remaining six 
oil pUnts removed after nineteen days had marked 
*n«weic aymptane on the yonng growth; in five of the 
^ the dueeee had appeared in plants removed after 


fifteen days; and m three plants taken away after ten 
days the disease was also evident. None of the plants 
removed after three days bad developed mosaic 
twenty-four days after inoculation. 

It IS evident from the above reeulte that the mfeotive 
principle was unable to pass from the point of mocu- 
lation beyond the place of separation in any case m 
three days, that m half the cases not more than ten 
days was required to traverse this distance, that in 
five out of six cases the virus had passed into the 
daughter plants in less than fifteen days, and that in 
only one case was a period of fifteen days msnfflcient. 
In this case the two plants removed after nineteen 
days were both affected by mosaic on the twenty- 
fourth day, so that if one allows for a suitable meuba- 
tion penod it is evident that the point of separation 
must have been passed near the fifteen-day penod 
The distances to be traversed by the virus zn these 
colomes varied from eight to eighteen inches We 
may see from the above records that these distances 
were traveled by the virus m periods which might be 
something less than ten days or slightly more than 
fifteen days. We have no right to assume that a uzu- 
form advance was made during this penod, but for 
purposes 'of expressing the rate of progress of the 
virus in concrete fashion it may be permissible to 
adopt the average rate m common usage for such pur- 
poses On this basis the transfer of mosaic virus ap- 
pears to' take place through the shoots of the tomato 
plant at a rate somewhere in the neighborhood of cme 
to two inches per day or one to two miUimeterB per 
hour. 

W A MoCubbin, 

F F Smith 

Pennsylvania Bureau 
or Plant iNnusTar, 

Harrisbubo 

FEEDING PLANTS MANGANESE THROUGH 
THE STOMATA' 

Does manganese benefit plants mainly by inoreas- 
ing the oxidative power of the soil, as has been 
claimed by Skinner and Reid> or is its chief value as 
a promoter of enzyme activity within the plant, as 
stated by Bertrand T" McHargue^ has demonstrated 

1 Obntnbution 354 of the B. I Agncultural Expen- 
ment Station, Kingston, B. 1 
cSkumer, J J, and Reid, F E., ^‘The Action of Man- 
ganese under Acid and Neutral Soil Oonditions. " U, 8 
B. A BM, 441 1916 

> Bertrand, Gabriel, ^^Sur Dintervention da Manganese 
dans lee Oxidations provoqufe par la laeeaae Compt 
Rend. Acad. dm. (Pans) 1 124* 1082--103S 
cMcHargue, J 8, ^^The BOle of Manganese in 
Fkata’’ Jour. Am. dhm doo. 44. IMA 
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tiuit it u esaeatial for the normal devdopment of 
many kuds of plants. Gilbert^ McLean and Hardin* 
have foond it to be a core for lune-indueed ehlorosis 
of spinach and oats. Similar beneficial results have 
been obtained with tomatoes on bme soils in Flondai 
according to Schreiner and Daii^n.* Unpublished 
data also show similar benefits to beets, lettuce, onions, 
com and millet on neutraliaed soils 

Since the need for manganese on neutraliaed soils 
appears to be so general with many kinds of plants 
it is worth while to know whether its action is mainly 
on the soil or within the plant itself. This question 
was answered in the experiment here described by 
supplying some chlorotic plants with manganese 
through the soil, and mtroducing it into the tissues 
of others directly through the stomata of the leaves 
This last was accomplished by an adaptation of the 
porometer, used by Darwm and Pertz^ for studymg 
etomata openings, and modified by McLean and Lee* 
for inoculating citrus leaves with canker organisms. 
The apparatus consisted of a small glass medicine- 
dropper tube with a rubber bp on the laige end so 
that it could be pressed against a debeate leaf without 
causing injury The small end of the tube was con- 
nected with a rubber atomizer bulb so that air could 
be forced into it under pressure. Then the tube was 
filled with a dilute manganese solution, its open large 
end pressed downward on a leaf, and the solution 
pumped into the mtercellular spaces through the 
stomata By using potted plants and tilting the pots 
on their si^, it was possible to inject the inter- 
cellular spaces of the leaves nearly full of the solu- 
tion, then wash off with distilled water any surplus 
that mi^t adhere to the leaves, without getting any 
of the solution into the soil 

In this way the effects were noted of supplying 
manganese to chlorotic spinach plants into the leaves 
through the stomata and also of supplying it to the 

sQilbert, Basil £, McLean, Forman T, and Hardin, 
Xieo J , '^The Belation of Manganese and Iron to Lime- 
induced Chlorosis 8aU Seienae 22 437*-446. 1926. 

• Schreiner, Oswald, and Dawson, Paul B., *^Manga- 

nese Defteiency in Soils and Fertilizers. /our. Ind. and 
Enff Chem 19 400-404 1927 

f Darwin, F , and Pertz, D F M., A New Method of 
Estimating the Aperture of Stomata.” Proa. Boyai fioa. 
London, Ser B, No 3569 186*164. 1911. Chted by 
Samuel F Trelease and B E Livingston, ”The Daily 
March of Transpinng Power as indicated by the Porom- 
eter and by Standardized' Hygroscopic Paper ” /our. 
Bool , No 14 1 1916. Abstract in Soxehok, New Ser., 

43* 363 1916. 

• McLean^ Forman T., and Lee, H. Atherton, ^Pres- 
snres required to Oanse Stomat^ Infection with the 
C2tnu Canker Organisms.” PhnUppine Jtmt 8aL 20: 
309-^20. 1922. 


soil. Equaliy prompt benefits were obsaorved by bolh 
methods of treatment 

For this test six Wagner pots, each flUed with 
about 10 kilogramfl of neutralized soil, were i^anted 
to spinach on April 20. On May 17, the plants had 
two to three leaves each and were very ohlorotie 
The pots were then arranged in pairs, eaA pair eou- 
taining comparable plants. Then ibn plants m one 
of ea^ pair of pots were treated with manganese 
sulphate solution The treatments were as f dlows 


Pot No 

*t it 
ti ti 


it 44 
44 44 


79 160 ee solution of 60 ppm of manga 
nese poured on the soil 
166 Control, no manganese 
15 Injected 50 ppm manganese solution 
into leaves of alternating plants, eight 
being injected, nine left untreated 
36 Control, no manganese 
78 Ten plante Injected with 50 p p m. man 
ganeee solution, eight plants injected 
with 5 p p m. manganese solution 
62 Oontrol, no manganese 


On May 24, one week after treatment, the plants 
injected with 50 ppm manganese solution were 
greener than the control plants and showed the great- 
est improvement The plants injected with 6 p p m 
manganese solution and those receiving manganese 
through the soil were also greener than the control 
plants, but not equal to those receiving 50 ppm. 
On May 31, it was noted that the plants which re- 
ceived 50 ppm of manganese vrere greener, but 
smaller, than those receiving only 5 p p.m 
On June 7, the plants were harvested and weighed 
green, with the following results. 


Pot 

No. 

Number 

Treatment of 

plants 

Oreen weight 
total pl^t 

Per cent 
increase 
over 
eonirol 

79 

50 ppm. manga- 


gm. 

gnu 

percent 


nese on soil..^-. 

13 

85 

6.5 

51 

166 

Oontrol 

18 

56 

4.3 


15 

Injected 50 ppm. 






manganese solu- 






tion 

8 

87 

71 

89 

16 

No treatment 

9 

49 

64 


86 

Control 

11 

60 

6.6 


78 

Injected 60 ppm. 






manganese aoln 






tion 

10 

60 

60 

80 

78 

Injected 5 p.p.a. 






manganese sola- 






tion — 

8 

57 

rji 

48 

62 

Control 

» 

95 

8J> 



The average weigld^ of the eontnd plaabi was 
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gttaoBf mi of the tnwted pl«nte 6*6 grama, the aver- 
age iaereaae due to the mangaseae beang 30 per eeat 
Manganese waa apparently about equally effective 
whether injected mto the tinuea of the leaves or 
apphed to the soil Alao, the control plants in Pot 
15, which alternated with the injected plants in the 
same pot, were benefited neither m weight nor appear- 
ance by the treatment of the adjoining plants So 
it 18 quite safe to conclude that this lime-induced 
ehloroflis was cured by the action of the manganese 
within the body of the plant The changes brought 
about m the soils by additions of manganese may be 
beneficial, hut such changes were clearly not neces- 
sary for the recovery of the spmach in these experi- 
ments, while the injection of manganese solntious into 
the plants was clearly beneficial 
This method of injection of solutions into the leaf 
tissues through the stomata may be advantageously 
employed in the study of other diseases of plants sus- 
pected to be due to deficiency of soluble substances 

Fokscan T MoLkan 
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SOUtHWESTERN ARCHEOLOGICAL 
CONFERENCE 

0»r August 2^1, 1927, there was held at the 
excavation camp of Philhps Academy, Andover, at 
Pecos, Now Mexico, an informal gathering of work- 
ers in Southwestern archeology and related fields 
There were present C Amsden, Southwest Museum, 
Monroe Amsden, Southwest Museum, Lansing Bloom, 
Museum of New Mexico, K M Chapman, Museum 
of New Mexico, H S Colton, University of Penn- 
sylvania, C B Cosgrove, Pealtody Museum of Har- 
vard, Hamet Cosgrove, Byron Cummings, Univer- 
sity of Arizona, A. B Douglass, University of An- 
*ona, Clara Lee Fraps, University of Arizona, Char- 
lotte Qower, University of Chicago, 0. S Halseth, 
Arizona Museum, M B. Harrington, Museum of 
the American Indian, B L Haury, University of 
Anzona; E. L. Hewett, Museum of New Mexico; 
Walter Hough, U. S National Museum; N* M Judd, 
U S. National Mnsetun, National Geographical So- 
<nety, A. V. Kidder, Carnegie Inatitution and Philhps 
Academy, Madeleine A. Kidder, A L. Kioeber, 
University of California; T P Mollwraith, Univer- 
sity of Toronto; H. L Meirn, Indian Arts Fund, 
Paul Martin, Colorado State Museum, S d. Morley, 
Carnegie Institution of Washington; Frances B. 
Morley; E, H. Morris, Carnegie Institution of Woah- 
uigtbtt; Ann A. Morris, J. L. Nusbaum, National 
Pait Serviee; Frank Pmkley, Naticmal Park Service; 

B, BeiUMi^ Univerrity of Denver; Ohver Biolmt- 


son, Camegia Institution of Washington; Edith B. 
Ibcketson, F, H. H* Boberts, Jr., Bnrean of Amer- 
ican Ethnology; landa Boberts; J. A. B Boherer, 
Southwest Museum; H. Shapiro, American Mnsenin 
of Natural History , Loahe Spier, University of 
Oklahoma, Ema Gunther Spier; H J Spindmi, 
Peabody Museum of Harvard, J B Thobum, OUa- 
boma Historical Society, T T Watenuaa, Universiiy 
of Anzona, B, Wauchope, University of South 
Carolina. 

The purposes of the meeting were ; to bring about 
contacts between workers m the Southwestern field; 
to discuss fundamental problems of Southwestern 
history, and to formulate plans for coordinated at- 
tack upon thmn , to pool knowledge of facts and teoh- 
niqnea, and to lay foundations for a unified system 
of nomenclature 

The morning of Monday, August 29, was spent m 
inspecting the academy’s excavations m the pre-Pecos 
site at Bandelier Bend, and m vmting the mam Pecos 
ruin Monday afternoon and the mornings and after- 
noons of Tuesday and Wednesday were devoted to 
the business of the meetmg, less formal campfire 
gatherings being held each evening On Thursday, 
September I, several members of the group visited 
the excavations of the School of American Besearoh 
at Puyd by invitation of Director E L. Hewett 

In the preliminary discussionB, special attention 
was paid to the elassifleation of Boutfawestem onlture- 
pen^s There was entire unanimity m regard to 
the general nature of Southwestern cultuie-growth, 
fs., that its basic element, maize agnoultnre, was 
derived from the South, that from tune to time oer- 
tain other hi^Iy important elements such as cotton- 
growing, loam- weaving, and probably pottery-making, 
were also introduced ^m the same source, but that 
little more than ^e germ-ideas of these elements 
penetrated to the Southwest, and that the develop- 
ment of its culture was essentially autochthonous 

There was practical unanimity as to the conrae 
development, % e , that agneulture was taken up by a 
previously resident, long-headed, nomadic or smni- 
nomadic people, who did not praetioe dcuU-detorma- 
tion, and who already made excellent coiled basketry, 
twined-woven bags, sandals, and used the atlati; but 
whose dwelhngs were of penriiabk nature. The 
newly acquired art of agneulture led to a more settled 
life and to the development of more permanent 
houses. For some time, however, pottery-making was 
unknown. At a later date pottery was introdueed, 
or possibly independently invented, houses of the pit 
type were perfected, end became grouped into vil- 
lagei^ and the bow-and-arrow began to supplant the 
sttari. Tb» long-headed raoe, however, sUU penisted. 
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At A stin later period there appeared eeitaxa impor- 
tant ehanges alnill-defonnatio]i vaa initiated (the 
majority of those present at the conference behove 
that a new, broad-headed strain supplanted the an* 
cient long^heads) , dwellings emerged from the 
ground, the rooms became reotangular, and were 
grouped more closely, structural nn^ (corrugations) 
were for the first time left nnobhterated on cooking 
vessels From then on the development of the cul- 
ture was rapid After a period of wide extension, 
marked by small-village life, there was, perhaps a 
decrease in amount of territory occupied, and surely 
a oonoentration of population in certain areas, to- 
gether with great architectural and ceramic achieve- 
ment and strong regional spemalization Subse- 
quently large areas were abandoned, there appears 
to have been a considerable shnnkage of population, 
and there was a definite oultural degeneration. This 
period was brought to a close by the settlement of 
the Southwest by the Spanish about 1600 

The meeting attempted, as a bams for more precise 
definition of culture-stages, to arrive at agreement as 
to diagnostic culture-traits A snb-committee pre- 
pared a chronological tabulation of elements, which 
was used during the subsequent discussions Archi- 
tecture was considered to be of much value as an 
index of growth, as were viUage-types, sandals, pieto- 
gfuphs, etc Much further information, both as to 
nature and distribution, was decided to be needed, 
however, before these categories can be used with full 
confidence Pottery, it was agreed, is at the present 
tune the most abundant, convenient and reliable 
entenon, and the cooking wares the simplest type 
for preliimnary chronological determinations Dis- 
oussion brought out the following outline of develop- 
ment in this class of ceramics* first, plain wares, 
later, neck corrugations produced by leaving un- 
obhterated the upper structural rings, still later, 
spiral corrugations ornamented by indentations and 
covering the entire vessel , again later, a degeneration 
of the corrugated technique, and, finally, disappear- 
ance of corrugations and return to plain-surface pots. 

During all the discussions leading to devdopment 
of the above outlines, there kept ansmg questions 
of penod nomenclature Entire unanimity was not 
achieved, but the following terms for ehronobgically 
sequent periods proved acceptable to the majority 

Basket Maker I, or Bwrly Basket Maker— a postulated 
(and perhaps recently discovered) stage, pre-agricultural, 
yet adumbrating later developments 

Basket Maker 21, or Basket Maker — the agricultural, 
atlatl using, non-pottery making stage, as deaenbed in 
many publications 

IasU Basket Maker, Basket Maker III, or Bost-Basket 
MaXper—the pit- or slab-house-building, pottery-making 


stage (the three Basket Maker atages wane ehuaeteHsad 
by a long headed population, which did not pxaetioe aknll- 
defonnation) 

iHwblo /, or Froto-Puebto — the first atage during wtuch 
cranial deformation was practiced, vessel neck eonrugation 
was introduced, and villages composed of rectangular 
living rooms of true masonry were developed (it was gen 
erally agreed that the term pre Pueblo, hitherto some- 
times applied to this period, idiould be discontinued) 

Puehlo II — the stage marked by widespread geographl- 
eal extension of life m small villages, corrugation, often 
of elaborate technique, extended over the whole surfaee 
of cooking vessels. 

Fttehlo III, or Great Period — the stage of large com- 
munities, great development of the arts, and growth of 
intensive local specialisation. 

Pueblo IV, or Proto-Sietono — ^the stage charactensed 
by contraction of area occupied, by the gradual disap 
pearance of corrugated wares, and, in general, by decline 
from the preceding cultural peak. 

Pueblo V, or Bietono — tho period from 1600 A. D to 
the preaent. 

As a by-product of the effort to define the various 
Puchio periods, the following definition of a pueblo 
as an architectural type was arrived at A pueblo is 
an agglomeration of essentially rectangular living 
rooms of adobe or masonry constsruction, generally 
fiat-roofed and built above ground 

There was much discussion of the tem '^kiva” and 
of such ports of lavas as the ventilating passage, the 
fire-screen or deflector, etc It was agreed that oere- 
momal rooms varied so greatly in form and in interior 
arrangement, and that the types shaded into eaeh 
other so imperceptibly that no valid distinction as to 
essential function could he drawn between, for u- 
stanee, round and square, or between above-ground 
and subterranean examples. The following very 
broad definition was therefore adopted. A kiva is a 
chamber specially constructed for ceremonial pur- 
poses 

It was hoped that the meeting could devote atten- 
tion to the nomenolatuie of areas, of pottery types, 
pottezy forms, elements of decoration, etc , but so 
many matters of greater immediate interest were 
brought up that these questions were deferred with 
the idea that they should be kept in mind by those 
present and gone mto at a possible future gathering. 
It was, however, thought well to eonuder the ad- 
visability of a binomial ware-nomenclature; the first 
name to be indicative of the locality of highest devel- 
opment, the second a technically descriptive tem> 
for exan^k, Sikyatki yeUow, Hunbzea bla^-on- 
wfaite, Upper Rio Orande incised, etc 

There was no opportunitjr for considetatioii of fte 
dadfioult and at present very eonfiised qmrtktfi ^ 
names for desigii-deinentB, but Mr« E. M. C ha pm an, 
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of Nefw Hoxieo State Moseaitt, Santa Fe, who 
has given this matteir much study, dfen to act as 
deanng-houae for suggestions as to the nomenolatore 
of design and to prepoie a preliminary report as 
hasiB for further discussion 

a survey was made of work now in progress or 
m contemplation, and areas under investigation wore 
ptoHed on a map of the Southwest This brought 
out the fact that although certain central areas are 
ttttdlir intcnaiTe study, the penpberal regions, with 
the exception of Nevada, are being neglected In- 
fonaation is badly needed as to the extent and nature 
of remains m southwestern Anisona, Sonora, Chi- 
huahua, and eastern New Mexico Of the central 
districts, the Lattle Colorado m general and the 
Hopi country m particular deserve attention Chron- 
ologically considered, the Held is bemg fairly well 
covered, but Basket Maker I and 11, and Pueblo I 
and IV should be more strenuously attacked It was 
ffluphasused, however, that m spite of the need for 
much more work, it should become a practice to 
operate intensively rather than extensively, to make 
each excavation a model of care and thoroughness, 
and to leave undisturbed large parts of all important 
sites in order that they may be studied by the better- 
equipped students that the future is certain to pro- 
duce It was brought out that our present methods 
for the preservation of skeletal material leave much 
to be desired. 

Mr J L. Nusbaum, who has recently been ap- 
pointed archeologist for the Department of the In- 
tenor, and been given supervision of the many rums 
on the lands administered by that department, led 
a discussion of the issuance of permits, the handling 
of expeditions, the treatment of ruins during and 
after excavation, and the pubhcation of results. Mr 
Frank Pinkley, of the National Park Service, who 
IB in charge of Southwestern monuments, offered 
valuable suggeshona as to the relation between 
deld-workers and Park Service personnel He also 
advocated the placing of permanent markers on or 
near all sites excavated, to which surveys of work 
done should be tied, in order that excavated areas 
can in the future readily be located 

Advantage was taken of the presence of Dr. Byron 
Cummings, who is, under recent state legislation, re- 
cponaible for the issoanee of permits for work in 
Aiiasona, to discoss tiie questton of archeological in- 
vestigations in that state This led to a general eon- 
sidmtion of state laws, of the rights and duties of 
states and of outside institutions, and of unauthorized 
^igguig on puhhe and private lands. 

A. E. Douglass reported his researches on the 
elungte bt the souftwest and gave the results of hts 
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study of trse-nngs in their relation to the dating of 
pueblo and oliff-house rums He appealed for the 
help of all field-workers m the gathering of farther 
materials for this all-important investigation 

A. V. Kromn 

CUaiouHS iKSTmiTioN or Wabbinoton 
AK1> PSOIiLlPS AOADiniT 


THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

FINANCIAL GRANTS TO ADVANCE RE- 
SEARCH^ 

Fbow the income from the permanent endowment 
of the American Association a number of grants are 
made each year to further scientific researeh. On 
September 30, 1026, the endowment amounted to 
$140,876 66 (Treasurer’s report of September 30, 
1926), a large port of which ($42,360) was the 
accumulation of sustaining-membership and life- 
mombership fees By constitutional provision, these 
fees are always invested and only the income there- 
from may be expended 

As more of the members realize the opportunities 
provided by life membership, the number of life mem- 
bers increases. The fee is now $100 By special 
action of the executive committee any person who has 
been a member but who has resigned or has allowed 
bis membership to lapse may at the same time be 
reinstated and become a life member by paying his 
total arrearage in annual dues plus an amount suffi- 
cient to make a total payment of $100 The sustain- 
ing-membership fee 18 $1,000 Well-to-do persons 
who are interested in insuniig the continuous advance 
of science should be sustaining merabm 

Besides the sustaimng-membership and life-member- 
ship fees, the permanent endowment includes the 
general endowment fund and the Jane M. Smith 
Fund The former amounts to $93,626 66, indoding 
the W Hudson Stephens bequest, the Richard T 
Celbom bequest and the Friend’ Fund, an accumula- 
tion of smaller gifts. The Jane M Smith fund 
amounts to $6,000 By provision of the donor’s will 
the income therefrom must be used each year for 
creating muentus life memberships. There are now 
thirty-seven ementua members and $2^60 of the 
life^membership fond has been received from the 
Jane M Smith fund Aside from the last-named 
fund, which yields interest at 6 per cent , the asaociap 
tion has recently received about 4.64 per cent, on the 
invested funds. For the fiscal year 1925»26 (from 
October 1, 1926, to Septendier 30, 1926) the ineomee 
Uom the general endowment and from the sostaimi^ 

i0ie also Bcmtct for October 7, 1927 
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meoibenlup and life^momberahip fonda amoanted to 
$4^7.71, $278J23, and $1,086 Ol^ raspeotivaly, total- 
iBg $6,301.95. 

The recent policy of the aasociation has been to 
maintain in the treasury a small fund available for 
appropriation in emezgeney and to appropriate tbe 
rest of the available funds each yeaf Appropriations 
from the treasurer’s available funds are now made in 
four waya First, there is a small annual appropria- 
tion for treasury expenses, recently $20 for safefy- 
deposit drawer Second, an appropriation of three 
dollars per year is regularly made to care for the 
journal subscriptions of living life members and liv- 
ing sustaining members For 1926 these amounted to 
$1,227 Third, grants are made directly by the coun- 
cil or its executive committee from time to time, to 
organisations or institutions In this class belong the 
recent grants to the Naples Zoological Station, to the 
Barro Colorado Laboratory and to the Concilium 
Bibliographicum Fourth, small individual grants in 
aid of research, amounting to about $3,000 a year, are 
allotted from an appropriation for that purpose, by 
the Committee on Grants for Research 

Individual grants are generally for not more than 
$500, in many oases for much smaller amounts. The 
annual allotment of these grants occurs m December 
of each year Applications may be sent to the Wash- 
ington office at any time, on application blanks that 
are supplied by the permanent secretary For con- 
sideration at any allotment, applications must be in 
hand by December 1 Applicants are notified in 
January, with regard to the action on their applica- 
tions, and the grants authorized become immediately 
available 

A summary of all grants made by the association 
in past years has recently been prepared in the per- 
manent secretary’s office For information and as a 
matter of record, r^sumds of this summary are pre- 
sented below 


Annual TotdU of JndividfMZ OranU 


Tear 

Total 

Amount 

Tear 

Total 

Amount 

Fear 

Total 

Amomt 

1888 

$ 300 

1902 

260 

1916 

100 

1889 

200 

1903 

. 300 

1917 

2,350 

1890 

400 

1904 

50 

1918 

2,900 

1891 

- 250 

1905 

380 

1919 

8,800 

1892 

- 150 

1906 

. 150 

1920 

— 4,006 

1893 

200 

1908 

400 

1921 

5,000 

1895 

325 

1909 

100 

1922 

w w 3,750 

1896 

- 200 

1910 

60 

1923 

— 3,176 

1897 

- . 100 

1911 

- . 225 

1924 

. - 3,426 

1899 

50 

1912 

75 

1925 

. 2.900 

1900 

- 150 

1913 

- - 100 

1926 

2,760 

1901 

283 

19X5 

— 150 

1987 8,080 

ToteL 480,888 
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Fear AmomU 

1892 

$ 100, Naples Zo<fiogiesl Station. 

1885 - . 

100, Biological Laboratory, Cold Spring 
Harbor 


100, Biological Laboratory, Woods Bole 

1896 

760, Science 

1897 

100, Biological Laboratory, Woods Bole. 


250, International Bureau of Bibliogn^fthy 

1898 . 

100, Biological Laboratory, Woods Bole 

1904 

100, Ooneilium Bibliographicum 

1906 

200, Ooneilium BibllogTaphieum 

1907 

100, Ooneilium Bibbographtenm 

1908 . 

100, Concihnm Bibliographicum. 

1909 

100, Ooneilium Bibliographicum 

1910 _ . 

60, Obnmlium Bibliographicum 

1911 

75, Concilium Bibliographicum 

1912 « 

100, Ooncilmm Bibliographicum 

1913 

200, Concilium Bibliographicum 

1915 

400, Concilium Bibbographieum 

1916 

250, Concilium Bibliographicum 

1919 

500, Botanical Abstraeta 


200, Journal of Physical Anthropology. 

1920 

500, Botanical Abstracts 

1922 

250, Botanical Abstracts 


500, Naples Zoological Table 

1925 

200, International Tablea. 

1926 

500, Naples Zoologleal Table 

.MM. MM. 

200, International Annual TaUes. 

. MM ...MM 

25, Ecological Society of America. 

1927 

300, Barro Colorado Laboratory 

500, Naples Zoological Station 

» 

200, International Annual Tables 

— 

200, Ooneilium Bibliographicum. 

Total 

97480 

In addition to the above-named grants from treas- 

ury funda the fdlowing gnnte ham been made tram 

the general 

fnuds of the uaoemtion * 

1923 

$200, International AnniiaJ Tablea. 

— 

100, Amerieaa Inetititte of Saeied Liten* 
tore. 

1984 

200, International Annual TaMea. 



60, American Institute of Sacred Litera- 
ture 

1926 

100, Kttionil Oo&lereaM oa Ootdoor 
Beeieation. 

1926 .. ™ 

100, Netioaal Oraferesee oa OsMoor 
Beonation 

— 

80, Aaierieaa laititate of Saered LStem* 
tare. 

1927 

68, Amerieaa laetitate of Saetei litera- 
tore. 

Bdmon B. Lmvasioiri 
PtmmnU tfanreHiMy 
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RELATIONS OF THE AMERICAN ASSO* 
CIATION TO THE NATIONAL 
ACADEMY^ 

The advancement of scienoe, for which both the 
National Academy and the American Association 
stands, has, m the last century, come to represent a 
great profession of many branches The number of 
professional scientists has increased very remarkably 
in the lust half-century in our country, and it con- 
tinues to increase at an accelerated rate Science is 
becoming recognized as one of the important profes- 
sions A young man may now look forward with 
assurance to a professional career in science 

The new science profession embraces both research 
and teaching, the securing of new knowledge and the 
distribution of knowledge that has already been 
secured The two are obviously closely allied, but 
they represent different aspects of the advancement 
of scienoe, both of which are necessary Scientific 
research includes investigations of both the **pare^’ 
and the *^applied” kinds and these also represent 
different aspects of the same general endeavor, 
altliough they ore not readily separated when one 
attempts a oategoncal classification And scienoe 
teaching embraces niuuy kinds of work , from elemen- 
tary instruction to the guidance of candidates for 
the doctor’s degree of a universitv, from special con- 
sultation to the giving of public lectures, from the 
writing of ]>opular stones on science subjects to the 
preparation and editing of technical contributions in 
the several special branches 

Coordinate with the development of this complex 
professional field has developed an increasing need 
for the organization of scientists, which has been mot 
by the formation of many special societies, each aim- 
ing to hasten the advance of science along a partionlar 
line or group of related bnes These are devoted to 
the advancement of the sciences rather than to the 
advancement of science Their journals and their 
meetings are of and for specialists 
Before the advent of these societies mathematiGS 
and the natural sciences had their general organiza- 
tions in the National Academy, the American Asso- 
ciation, the Amencan Philosophical Society, the 
American Academy and a number of state academies. 
Their meetings tended to bring together specialists 

1 Address given at the dinner of the National Aeadesny 
of Sciences, at Urbana, 111., October 19, 1927 
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k iricklf different fields and their pnblieatioiiB aimed 
to present scientific advance in the several branches 
of research without too much classiflcation into spe- 
cialised groups In their later development these 
organisations have maintained themselves and some 
of them have retained great prestige and importance, 
but the growth of so many special societies, with their 
journals and their meetings and their dues, has un- 
doubtedly detracted from the generalizing influence of 
the broader organizations 

In recent decades it has been realized and remarked 
by many minds that the unquestionably great gam 
to science that has resulted from the formation and 
activities of the special societies has not been secured 
without considerable and serious losses in the realm 
of scientific synthesis, m the broad appreciation of 
knowledge as a whole I touch here on the frequently 
discussed problem of over-speciahzation in individual 
intellectual workers, which is reflected in our organi- 
zations Modem specialization in science tends to 
promote remarkable ignorance and even mtolerance 
m regard to fields not closely related to the one spe- 
cialized m I am reminded of a brilliant schoolmate 
of mine who did not care oven to dip into the wntinga 
of Thomas Carlyle because he bad not yet read all of 
what Charles Darwin had written I am also re- 
minded of a pungent remark once made to me by a 
Russian agncultural scientist trained under the im- 
perial regime '‘The staff members of your Amenoan 
bureaus and stations for agncultural research," he 
said, “are mainly uneducated exports ” It has been 
very aptly said that “a specialist is a man who knows 
more and more about less and less " 

Under the analytical influence, the Amencan Asso- 
ciation became subdivided mto sections similar to 
those of the National Academy Under the synthetic 
influence, as the special societies came forward, an 
arrangement was perfected by which, 'as affiliated 
organizations, they take part officially m directing the 
affairs of the association 

A further movement toward the interchange of 
ideas between different groups of specialists was in- 
augurated just before and during the Great War 
Through cooperation of the National Academy and 
the Amencan Association were organized the begin- 
nings of the National Research Council, which has 
subsequently developed so satisfaotonly and fruit- 
fully under the leadership and sponsorship of this 
academy 

The association tries to further the interchange of 
ideas among scientists working on apparently diver- 
gent lines and it enjoys the cordial cooperation of 
the National Research Council Wherever it has 
been in a position to do ot> the association has been 


glad to aid in work undertaken by the couiieQ. I 
most add, however, that my Washington office hai^ I 
fear, thus far received more help from Dr Kellogg’s 
office than his has received from mme. It is a plea- 
sure to acknowledge at this time many valuable olds 
that have been had by the association from the Re- 
search Council 

Toward a further broadening of scientific speciali- 
zation, if you will penult me to employ such an 
expression, we may work, I think, m about six genend 
ways (1) by bringing together seientists from dif- 
ferent fields of science, as m committees of varidus 
kinds that may inangnrate and direct large move- 
ments and cooperative researoh projects, (2) by ar- 
ranging and maintainmg general-soience pubhcatioitt 
for scientists, (3) by arranging scientific mectingB 
for all kinds of scientists and others interested in 
science, (4) by encouraging an esprit du corps among 
scientific workers m general, (5) by undertakmg to 
secure such modifications of the methods of school 
and college education and university training as may 
be promising and feasible, and (6) by aiding and 
encouraging the publication of popular but truthful 
accounts of scientific knowledge All these lines of 
work are represented in projects that are engaging 
the attention of the National Academy and the asso- 
ciation The first is exemplified m the scientific divi- 
sions of the Research Council and m the sections of 
the association, in their efforts to maintain a sort of 
perpetual exchange among the different special socie- 
ties and among different groups of research workers 
as well as among the individuals of each group. 

An excellent example of a general-science publica- 
tion calculated to encourage individual cooperation 
and to promote broader appreciation, ta the Amenoan 
Association’s official journal, Sciekcb. Throughout 
a third of a century, under the far-aeeing and efficient 
guidance of Dr Cattell, Soiknce has added its incre- 
ment of broadening influence week by week It has 
played an important part in gaming and maintain- 
iiig the membership of the association and one of the 
most tangible of the association’s acoompbahments is 
the arrangement by which this journal has so long 
been its official organ As you all know, the present 
owner has generously made an agreement with the 
association by which the journal will eventually be- 
come the property of the organization You ore 
familiar with the Proeeedmgs of the National Acad- 
emy, which aims to secure wide circulation of original 
announcements of the results of Amencan resweb 
among investigators in all branches of seienoe. The 
pabli^tions of the National Research Council are 
also to be mentioned here with great appreciation. 

The scientific meetings of the academy bring to- 
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gather many kmds of saentiflc workers and have 
always tended toward the end we are here eonaider* 
mg. In a broader way the annual meetings of the 
association contribute m the same direction By eom- 
hiDing its meetings with those of many of the special 
societies the Amencan Association has brought to- 
gether probably the largest gatherings of all kmds of 
scientists that have ever occurred The salutary in- 
fluence of these conventions, where workers m widely 
different flelds have opportunity to become mutually 
acquamted, can not, I think, be overestimated 
With their eontuiued increase m size and complex- 
ity the annual meetings of the American Association 
are becoming a senous financial problem Locally 
raised funds are generally very inadequate and dues 
and registration fees are purposely kept as low as 
possible The association very much needs a sub- 
stantial endowment for the holdmg of the annual 
meetings, which are surely almost a national necessity 
now and which can not bo expected to be self-support- 
ing I should like here to make a personal suggestion 
that the National Academy might perhaps be inter- 
ested to aid in finding means by which the effective- 
ness of these annual conventions may not be curtailed 
thmugh too groat economy 
Through the democratic nature of its organization 
and through the publication of its official journal the 
American Association cultivates the feeling among all 
of us scientific workers that we all belong together, 
no matter how wide may be the apparent separation 
of the scientific details with which we deal individu- 
ally We are now a happy family of nearly 15,000 
members In this part of our endeavor to bring 
science home to the scientists the National Research 
Council 18 also actively engaged 
The very fundamental project of improving the 
education of those who are soon to be the future 
scientists and appreciators of science is of course 
pnmanly the concern of the Education Section of 
the association. With that section are affiliated sev- 
eral societies, including the National Education Asso- 
ciation. Other sections deal with the same project 
A specuJ committee of the American Association as 
a whole, on toe place of science in education, is mak- 
ing a special study of present trends in this very 
important branch of scientific work, for the science 
of the future will depend on the education of toe 
present. The National Research Council has also 
taken a promineiit part m this line of work 
The general education of toe public at large, in 
smentiflo matters, and toe cultivation of pubho appre- 
ciation of what professional workers in science are 
trying to accomplish are being earned on especiaUy 
by Scienoe Service, for the guidance of which toe 
National Academy, toe National Research OduhoiI 


and the American Assodathm are jointly responnble. 
An important feature of recent annual meetings of 
toe ssBOCiation is a well organized news service, which 
side the representatives of the press and other non- 
technical wnters to secure information about the 
papers presented at the meeting and to make personal 
contacts with the scientists 
1 have tried to brmg before you some of the mam 
ways in which an important present trend of the best 
scientific thought is bemg jointly supported by the 
National Academy and the American Association. 
The two organizations cooperate m many other ways 
and wc hope that new ways may be developed from 
tune to tune The select nature of the academy and 
its consequent reliabihtv and prestige make it logically 
the upper house in the parliament of Amencan 
science workers, as Cattoli has remarked, while toe 
democracy of the association and the fact that most 
young scientists, as well as those of njier expenenee, 
are enrolled as members and are actively interested 
in its work, make it logically the lower house 

BmtTOK E Lmyofftow 


THE ACTIVITY OF NERVE" 

Ui7TTL the nineteenth century practically all hy- 
potheses as to the nature of conduction assigned to 
the nerve fiber a passive nlle Energy or substance 
entered at one end and was carried to the other, where 
it produced its effect In the middle of the eighteen 
hundreds the production of an electric change by 
nerve during activity was discovered , and later were 
found, first, the existence of a refractory phase for a 
few thousandths of a second after an impulse had 
passed during which a nerve could not transmit a 
second impulse, and, second, the independence of the 
intensitv of the effect produced from the intensity of 
stimulus applied These facts indicated the active 
participation of the nerve fiber m carrying the im- 
pulse In the early years of this century it was 
further found that a nerve slowlj lost its conductivity 
under conditions of asphyxia and recovered with 
oxygen, suggosting an oxidative basis for this activ- 
ity Attempts to follow the respiration of nerve were 
partly successful, but careful experiments failed to 
demonstrate the production of heat (which must ac- 
company oxidations) during nervous activity, so the 
interpretation of chemical findings was rendered very 
uncertain. 

The senes of researches to be described,* earned out 
m toe laboratories of Professors Hill and Meyerhof, 

1 Bummaty of a lecture delivered at the Biochemical 
Laboratory, Cambridge University, August 2, 1927 

sBee B. W. Gerard, Am Jowr Pftyriol, LXXXn, SW, 
1927, for further details and literature. 



496 


8CISNCB 


[Voi^ hXn, Na 171T 


began with a redotermination of the boat production 
of nerve Isolated frog seiatiGs were arranged for 
utimulation at the upper end, the lower halves resting 
on a thermopile so wound as to bring several hundred 
insulated eonstantan-silver ,iunctions against the 
nerve Although the thermopile sensitivity under 
these conditions was about 2,000 microvolts per 
calorie liberated, tetanizahon of the nerves for ten 
seconds at 280 shocks per second gave only about one 
tenth of a microvolt Through the thermopile and 
galvanometer resistances currents of about 10-*® amp 
would result, which are much too small for even high 
sensitivity galvanometers A successful means of 
amplification was found , the thermopile current 
passed through a sensitive moving coil galvanometer, 
the mirror of which reflected a strong vertical beam 
of light At rest this fell half way across the slit of 
a radiation thermopile, setting up a constant poten* 
tial and current through a second sensitive moving 
magnet galvanometer connected with it Movements 
of the first instrument of a small fraction of a milli* 
meter allowed more or less of the reflected light and 
heat to reach the thermopile and, by varying the 
potential this produced, gave large deflections of the 
second galvanometer The sensitivity of the whole 
system was 2x10-*® amp =1 mm deflection at 1 
meter, and tetamzing the nerves gave deflections of 
about 200 mms For purposes of calibration a known 
amount of heat could he produced in the nerves by 
passing an alternating current, too weak to stimulate, 
through their length. 

It was soon found that the deflection during tetan- 
uation at 280 shocks per second at Ifl** G corre- 
sponded to a liberation of 7 6 x 10-® cal per grm per 
aec. The deflection, however, fell very slowly, requir- 
ing ten minutes after stimulation was stopped to 
return to zero, whereas a current beat deflection was 
over in less than a minute It was ob^ous, there- 
fore, that nerves continued to produce heat for about 
ten minutes after they had been active, and comparing 
the areas of the curves for nerve heat and current 
heat showed that the total heat produced per gm and 
sec stimulation was 6 9x30'® cal The resting heat 
production had to be determined indirectly from the 
change in base line when a nerve was asphyxiated, 
and was found to be 2 x 10-® cal per gm and sec , to 
which the above values are an addition 

Analysis of the galvanometer curves obtained by 
stimulation yielded in formation as to the amount of 
heat produced second by second and showed that 
nerve, like muscle, produces its heat in two distinct 
phases For each impulse there is an outburst of 
heat lasting a few thousandths of a second which is 
followed by a feeble but prolonged heat liberation. 
Although the rate of heat liberation in the initial 


phase IS 5,000 times as great as at the start of the 
delayed, only 11 per cent of the heat is produced 
during the first phase, the remainder appearing in 
the delayed one, most at first and slowly fading out 
The values given so far were determined by tetan- 
ization at 280 shocks a second To obtain the abso- 
lute heat production for a single impulse, stimulation 
was carried out at different frequencies and the heat 
production of the nerve measured The heat per 
second does not rise as fast as the frequency, so that 
the heat per impulse falls as successive impulses fol- 
low one another more and more closely The fall is 
already apparent when impulses are as much as 030 
sec apart, so that the effect of one impulse lasts 
longer than this time Presumably when an impulse 
traverses a nerve some enei^-giving reaction takes 
place, and the reactive substance is then rapidly re- 
formed If all that is present at any time is dis- 
charged by an impulse, the return of heat-producing 
power gives a measure of the course of reformation 
Also since reformation is very probably itself accom- 
panied by wastage of energy and heat formation, the 
initial phase of heat may well be made up of two 
subsidiary phases, one accompanying conduction itself 
and the second accompanying the immediate restitu- 
tion of the system Aside from these considerations, 
the frequency expenments showed that at 280 per 
second each impulse gives only one fourth as much 
heat as an isolated one, so that the initial boat per 
impulse per gm of nerve is 10-^ cal , and the total 
heat almost exactly one millionth of a calorie For 
a single impulse traversing 1 cm length of a single 
fiber the values are one millionth of these 
Further insight into the underlying cliemical proc- 
esses was gamed by studying tiie effeet of oxygen- 
lack on heat production and later by direct chemical 
studies In tlie well explored case of muscle, it has 
been found that the initial phase of heat production 
accompanying contraction is independent of oxygen 
and IS associated with the formation of lactic acid 
from glycogen, whereas the delayed phase occurs only 
when oxygen is available and is associated with oxida- 
tion of about one fourth of the lactic acid and recon- 
version of the remainder into glycogen In absence 
of oxygen, a muscle is able to continue activity for a 
long tune, secumg its energy from the formation of 
lactic acid which then simply accumulates The pic- 
ture of nerve activity is essentially different, for in 
absence of oxygen both initial and delayed beats fall 
gradually to practical extinction in about three hours 
(at which time the nerve is asphyxiated and idao loses 
its power of eondnetton) but the ratio remains the 
same throughout The fall in heat » probably due 
largely to a gradual failure of one fiber after another, 
though the heat m each fiber » also probidsly less, 



KmimB t6, 19271 


BCIENCE 


497 


dnd to eondaetioiL of sabnomal impulseB Those 
resulta are better interpreted with the aid of data on 
respiration 

Isolated scmtics were placed in small glass cham- 
bers with electrodes fused through the walls and 
fitting by ground glass joints to one or both limbs of 
a manometer With alkali present in the chamber to 
absorb CO^ any volume decrease represented oxygen 
consumed, and with opposite nerves in chambers on 
the right and left limbs of a manometer the resting 
0 X 5 gen consumption balanced out and the effects of 
stimulation of one side were obtained directly, ^ith 
an error of onl 5 ' a few per cent With no alkali 
present, the CO^ produced could also be estimated 
Experiments carried out under the some conditions as 
those on heat production showed the resting oxygen 
consumption to be 16 emm per gm and hour, and 
the increase on stimulation (when tcianized with 280 
shocks a second lor twent 5 -two sec^onds e\ery four 
minutes) 61 cm per gm and hour stimulation The 
owgen needed to produce the previously measured 
heats, if those were entirely due to oxidation oi ordi- 
nun foodstuffs, is 14 cinm for the resting and an 
extra 48 emm for the active states, so tliat there is 
little question that all thi* energy of the resting as 
weM as the active metabolism is obtained by oxida- 
tions Further, the extra oxygen consumption docs 
not appear or cease sharply with the start and stop 
of stimulation, but shows a lag of about a quarter of 
an hour before reaching its maximum at start or its 
zero at stop, indicating that much, if not all, the 
oxygen consumption is delayed in time, corresponding 
to the delayed heat 

The R Q during rest is 0 77 (between 0 75 and 

0 80), corresponding to the burning of a mixture of 
fats, proteins and carbohydrates The R Q of the 
extra metabolism of activity is 0 97 (between 95 and 

1 0), c^orresponding to the burning of carbohydrates, 
though the R Q of protein would also be 0 95 if the 
nitrogen ended in the form of ammonia rather then 
urea As a matter of fact, about 0 45 mgra per cent 
of extra ammonia is formed during an hour of con- 
tinued activity which, if all freed by protein oxida- 
tion, would mean enough protein oxidized to account 
for the oxygon consumed It is improbable that the 
ammonia comes from this source, for at rest 0 2 to 0 3 
mgms per cent of ammonia per hour is also formed, 
and equally whether the nerve is in oxygen or nitro- 
gen, but pending further evidence it is not safe to 
conclude that carbohydrate is the sole fuel used by 
nerve for its activity 

Another significant fact appears when stimulahon 
u continued without interruption, rather than for 
abort penods with rests between The extra oxygen 
consumed then is only 18 emm per gm and hoar of 


stimulation, though this value may be maintained for 
several hours The heat production per stimulns is 
also decreased when stimulation is repeated at short 
intervals It appears, therefore, that the amount of 
energy a nerve can liberate per unit time of activity 
depends upon what fraction of the total time is spent 
in activity and what in rest For short periods of 
activity it IS able to discharge more energy tlian for 
longer ones This can hardly be a “fatigue,” m the 
sense of progressive failure due to activity, since the 
characteristic level of energy liberation is reached 
within a few minutes after any particular t 5 i>e of 
stimulation is begun and then remains constant for 
liours It IS suggested, therefore, that this coming to 
some equilibrium value be called “equilibration ” 

The evidence so far presented shows that dunng 
activity ( as well as rest) a nerve obtains all its energy 
ultimately from oxidations Little, or none, of the 
oxidations accompanies the nervo impulse itself, but 
rather they follow in the next 10-15 minutes, so at 
least two processes, probably three, occur m sequence. 
These can not be segregated or separated in tune by 
oxygen lack, but after the impulse has been conducted 
the whole series of changes must run to completion 
in the usual manner By analogy with muscle the 
thought occurs that the first stage is the formation 
of lactic acid and the last is its oxidation (The ratio 
of initial to delayed heat is 1 9 instead of 1 1 5 aa 
in muscle, which would correspond to the production 
of lactic acid followed by its total oxidation rather 
than partial restitution to glycogen ) If this were 
so, and the sc'cond stage must follow the first, no lac- 
tic acid should accumulate as a result of activity even 
m the absence of ox5^n 

Sciatic nerves resting in nitrogen produce lactic 
acid, as do most other tissues The production starts 
slowly and reaches a maximum rate of about 7 mgm 
per cent per hour in two to three hours after a nerve 
IS put in nitrogen, then gradually falls to zero If 
glucose (but not levulose or galactose) is added to 
the solution containing the nerves lactic acid forma- 
tion continues at the maximum rate for days or until 
all the added glucose has been used up Without 
added glucose about 100 mgm per cent lactic acid » 
formed in all, in 30 hours at 15^ C , in seven to eight 
hours at 28® C , and there is m fresh nerve just about 
this quantity of carbohydrate These facts leave 
little doubt that nerve will form lactic acid when kept 
in nitrogen as long as any precursor is available, and 
that the main precursor is glucose These figures axe 
similar to those for muscle, as is also the resting oxy- 
gen consumption, and indicate no great dissunilan^ 
between the resting processes in the two tissues. 

On stimulation m nitrogen, however, the story with 
nerve is entirely different, for, as anticipated ftma 



498 


SCIENCE 


[Vot. LXVI, N6. 1717 


thft prewums evidence, there is no increased acoumn- 
latum of lactic acid If more is formed it is also 
oxidised and, indeed, there is no direct evidence that 
lactic acid appears even as an intermediaiy step m 
the breakdown of sugar accompanying nerve conduc- 
tion 

The picture now arrived at is, of course, very 
sketchy, but two questions require attention before 
even the broad outlines are complete First, if the 
processes of conduction ultimately depend on oxida- 
tions, why can a nerve continue activity for several 
hours in nitrogen f Second, since most if not all the 
oxidations and energy changes occur after the impulse 
has been conducted, how do they enter into the sys- 
tem and why are they so essential f The answer to 
the first seems fairly definite Nerve contains sub- 
stances which are in an oxidized state when oxygen 
IS present but can bo reduced in its absence and so 
pennit oxidations in the tissue — %e, an oxygen, or 
better oxidizing, reserve Glutathione, cytochrome 
and similar respiratory intermediates might play such 
a rdle and, with some assumptions, it may be calcu- 
lated that glutathione m nerve might alone permit 
oxidations for an hour’s activity Experimentally it 
IS found that when a nerve is exposed to oxygen after 
two hours in nitrogen it takes up during the first 
hour in oxygen considerably more of this gas than 
later on , m fact, the extra oxygen taken up is about 
two thirds as much as it would normally have used 
donng the time in nitrogen Still more direct evi- 
dence IB found m the fact that, kept over night in 
mtrogen, a nerve actually prcMiuces 10-15 per cent 
as much CO, as it would in the same time in oxygen, 
and presumably most of this appears in the first few 
hours Finally, nerve as other tissues does not pro- 
duce lactic acid during rest as long as oxidations are 
in progress and, as stated, the lactic acid production 
does not get under way for about two hours after a 
nerve is put in nitrogen All these facts suggest that, 
due to a reserve, oxidations may continue several 
hours after external oxygen is excluded — and during 
this time a nerve continues in fact to be able to con- 
duct 

The second point has not yet been answered, but 
some evidence is available The simplest assumption 
for the first reaction, accompanying conduction, is 
that some substance,^ presumably carbohydrate, is 

changed to another, C -4 X , and in the second delayed 
stage X + 0, — > COj This can not, however, be cor- 
rect, for after a few hours in nitrogen there is still 
plenty of C left and accumulation of X is apparently 
unable to inhibit the first reaction, at least if X is 
diffusable, for a nerve kept in gas fails no sooner than 
one in fiuid This would mean that cutting out the 
second reaction could have no influence on the future 


carrying out of the first Sudi an uifluenoe would be 
present, however, if an aooesaory substance A, neces- 
sary for the first reaction, were changed to an inactive 
state A^ in the first stage and returned to its original 
form by the second (The change might conceivably 
be a physical rather than a chemical one.) 

0,» 

0 + A X +A» . . . .1 

X+ A* -»00»+ A . . . 2 

This scheme is still too simple, as it ignores the 
changes immediately following the conduction of an 
impulse, while a nerve passes from the absolutely re- 
fractory period to normal conductivity and energy 
liberating capacity This intermediate change impbes 
a third reaction, and very probably it is this one that 
fails as a result of the absence of the delated changes 
The skeleton of the complete system^ would then be 

0,T 

0 +A X +A* 1 

0,1 

A> + E ^ A 2 

X + O, CO, + B • S 

in which the extra factor E is needed to restore A^ 
to A and is produced only during the final reaction 
With a hunted quantity of the A, A^ system and a 
variable excess of E, this hypothesis accounts for the 
facts given above, as well as many others During 
conduction all A present changes to A^ , if less than 
the normal amount be present the impulses are of 
subnormal intensity and produce less heat, if less than 
a critical value conduction is entirely suspended. Dur- 
ing the refractory period, reaction 2 restores A, the 
absolutely refractory period lasts until the critical 
amount of A is restored, the relatively refractory one 
until restoration is complete Reaction 3 is relatively 
extremely slow, lasting 10 minutes, so that with activ- 
ity the amount of E falls until an equilibrium is 
reached between its formation and use For repeated 
activity of a few seconds with minutes of rest between, 
the resting concentration of E will be practically 
maintained and reaction 2 and so 1 proceed as after 
rest But as the activity is prolonged and rests 
shortened the restoration of E will lag further and 
further behind, reaction 2 will be progressively slowed 
and subnormal or less frequent impulses will result. 
This corresponds to the process of equilibration shown 
by heat production and oxygen consomption (and 

3 This may also be expressed, to mdicate better the 
nature of reactions 2 and 3 as a means of ''winding up” 
the mechanism for naetion 1, as foUowsi 


0A-sA> + X . . . 1 

0+AHB->CA 2 

X + Oi-^CO, + E ..... 3 
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setion current m wdll). It hu been found by Field 
and Brueke, which accords with this hypothesis, that 
the refractory period steadily increases with continued 
stimulation for at least 10 minutes and recovers dur- 
ing rest. After equilibrium is established, in several 
minutes, no further change takes place as long as the 
same stimulation is continued, until in many hours 
fatigue, possibly due to exhaustion of C, sets in 
Absence of oxygen interferes with reaction 3 In 
nitrogen the oxidising reserve permits it to continue 
for some time, but more and more slowly as the re- 
serve IS used up, and finally it ceases entirely The 
amount of E will correspondingly slowly fall and, 
exactly as above, reaction 2 and then 1 be interfered 
with and weaker and less frequent impulses be con- 
ducted , the system eventually tending, however, not to 
equilibrium but to completion with failure of con- 
duction The fall in heat, prolongation of refractory 
period reported by Frohheh and bv Kato, spreading 
out of action current, etc , that accompany the cuuise 
of asphyxia all find their explanation on this basts 
Other phenomena of nervous activity are in con- 
formity with this 8<*heme, but it is not wise to pi'ess it 
further till more definite knowledge of the actual 
changes postulated is available At present there is 
evidence that other changes than the direct energy 
yielding ones arc indeed present, but what role they 
play, if any, remains to be determined The forma- 
tion of ammonia has been mentioned and there are 
also changes in phosphates (unpublished ohsen^a- 
tions) In fresh nerve there is about 60 mgin per 
cent of ^'soluble” phosphate (expressed as PsO^), 
of which less than half is free inorganic and the re- 
mainder partly in an acid labile combination (phos- 
phageu Y) partly m an acid stabile one (laotacidogon?) 
Ijong standing in oxygen has little effect on the dis- 
tribution, but standing in nitrogen sends all or nearly 
all of the phosphate mto the inorganic form 
It remains to correlate this material with some 
actual mechanism of conduction The current view 
that activity of one portion of a nerve fiber is the 
stimulua to the adjacent portion and so along the 
entire fiber has mud) to support it, especially in the 
form developed by Lillie Recent evidence indicates 
that conduction itself may be analyzed mto two 
phases occurring repeatedly in succession The first 
18 an explosive type of chemical change in a portion 
of the membrane surrounding the nerve fiber, and it 
leads, probably by local potentials, to ion movements 
Within the fiber, which constitute the second phase 
Local concentration of ions against an adjacent por- 
tion of membrane initiates hero the explosive change, 
and so on Probably the ion movements are associated 
with only a small fraction of the enei^ changes, and 
all the material presented above ooncems itself mainly 


with the behavior of the membrane during and after 
conduction Reaction 1 would thus be the one di- 
rectly entenng into conduction, the explosive change 
determining by its intensity the amount of potential 
developed, the distance ahead that adequate ion move- 
ments take place, and so the intensity and speed of 
the nervous impulse Most factors affecting conduc- 
tion act primarily through the membrane reactions, 
but some, as for example diameter of the nerve fiber, 
may act through the ion changes It seems not im- 
possible to account for the phenomena associated with 
the activity of nerve along the lines here sketched, 
and, recallmg that the metabolism of central nervous 
tissue 18 several hundred times as intense as that of 
peripheral nerve, there appear to he available many 
new data to help account for such reflex phenomena 
as summation and fatigue 

R W Gerard 

UNivKasrrx or OnicAoo 


HAWAII’S TRIBUTE TO DR. 
NEWCOMBE 

Dr Frederick Charles Newcombs, professor 
emeritus ol botany and retired head of the depart- 
ment of botany at the Uiuversity of Michigan, died 
m Honolulu, T H , October 1, 1927, aged sixty-nme 
years 

On account ot failing health, Dr and Mrs. New- 
combe had made their homo m Honolulu sinoe Octo- 
ber, 1923, soon after Dr Newcombe’s retirement from 
the university Mrs Newcombe died July 10, 1927. 

Although never of robust physique, Dr Newcombe 
was an indefatigable worker Even after coming to 
Hawaii, ho continued his researches on the sensitive 
reactions of plants at the Hawaiian Sugar Planters’ 
Association with which ho was associated. 

The rare opportunity was afforded Dr, Newcombe, 
after retirement from a long, active career of teacher, 
research worker, executive of his department, editor 
and counselor to many, to carry his endeavors mto a 
new and different mivironment Here he not only 
continued research m his chosen field, but became a 
leader m the scientific thought and life of the terri- 
tory Few indeed, even if they had not been bur- 
dened as he was by failmg health and the strain of 
the long, fatal illness of a loved one, could have 
grasped suoh an opportumty. It is a tribute to the 
man’s undymg loyalty to the work he loved, to fais 
keen mind, tactful optimistic personality, indomitable 
will power and sound judgment, which never per- 
mitted him to do anything hastily, that he was able, 
m spite of anxiety, physical and mental soffenng, to 
gattier together and unify into two working organi- 
sations the many diverse scientiflo interests of tbe 
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torritofy. Where others bad failed Dr. Neweoadie 
raoeeeded. In a qmet nxuumnung manner, he led 
in the gathering together of a small group of botan- 
ists and the organization of the Hawauan Botaxueal 
Boeiety, April 7, 1024. He beeame the first presi- 
dent of the new oigamzation and by the end of fais 
presidential year its suooeaa was assured. Its growth 
and development have been steady. 

In the same maimer, through his infiuenoe, a larger 
group with more diveraifled acientiflo interests gath- 
ered at the University of Hawau and there under his 
leadership the Hawauan Academy of Seienee was 
organized July 23, 1025 Agam he served m the 
oapaeity of first president dumg the first entioal 
year of its ezistenoe, giving freely of his time, energy 
and the wisdom of his deep nch life. The successful 
year closed with a four-day session devoted to the 
reading of papers beanng on various scientific sub- 
jects of interest. The Hawaiian Academy of Science 
has eontmued its active growth 

Dr Newoombe’s helpfulness to the cause he loved 
did not end with the organization of these two socie- 
ties. The latchstnng of his study was always out 
Never was he too busy, too tired or too engrossed 
with bis own affairs to pause and help with advice, 
snggertion or cntieism a fellow worker. In fact it 
seemed as if he could not do or give freely enough 
from his nch Me Age, sickness and sorrow did not 
difii the bnghtness of his great mmd. He remained, 
as he would have wished, in full imesession of his 
mental faenlties until a few hours before his death 
As he approached the sunset of his Me, those who 
knew him best felt a softening and a mellowmg of 
his natural austereness Many an eye was moist at 
the close of the simple service held m ips home, 
where alumni of the University of Michigan, fnenda 
and scientists had gathered in the hush and quiet of 
the late Sabbath afternoon, to pay tnbate by word 
and profusion of flowers to the memory of a great 
teacher, scientist and fnend His passing means 
much to the community at large, to the scientifie world 
and to his friends here and on the mamland. 

As student and author of many articles on ongmal 
research, aa teacher, counselor and inspiration to his 
students and fellow workers, Dr Neweombe has exer- 
cised a dominating influence in the advancement of 
seientific thought in Amenoa 

Euzaueth Dobotht WuiBT Bbown 

Bbrniob P Bishop Mubeuic, 

Honolulu 


SCIENTIFIC EVENTS 
THE AUSTRALIAN NATIONAL RESEARCH 
COUNCIL 

Thb annual genmti meeting of the Anstrelion Na- 
tional Research Council was brid m Melbourne on 
August 25 and 26. According to a report printed m 


Nottirs, parttoolar attention was ipven to the finandd 
positicm of the eouned m rel^n to present and 
future work. The offer of the Canugie Corporation 
to provide a sum of £6,000 as the nucleus of a re- 
search fund was accepted witii most cordial thanks, 
and with this sum and more than £1,000 available 
from other sources, such a fund was fomally insti- 
tuted A strong committee was appomted to tidce 
action for seeunng additional contnbutions from Aus- 
tralian sources, and it is hoped that before long the 
council will«be in a position to give considerable aid 
to Australian workers in pure science. Amongst sev- 
eral satisfactory reports on the year’s work was one 
from the anthropology committee outlming the prog- 
ress made since the initiation of the department of 
anthropology in the University of Sydney This step 
followed upon a resolution by the second Pan-Pacific 
Science Congress of 1923 and was made possible by 
contributions from the commonwealth and state gov- 
ernments and the Rockefeller Foundation The new 
department is now m full swing and is taking active 
steps to organize mvostigations both on the mainland 
and on the neighboring Pacific islands. The follow- 
ing new members were elected to the Australian Na- 
tional Research Council, the total membership of 
which may not at any time exceed 100 Mr C R P 
Andrews (director of education, Western Australia) , 
Professor A R Radeliffe Brown (anthropology. Uni- 
versity of Sydney) , Professor A N S H Burkitt 
(anatomy, Sydney) , Professor A J Ewart (botany, 
Melbourne), Dr W A Hargreaves (government 
chemist, Sonth Ansiralia) , Profeesor J W Paterson 
(agnoulture, Perth), and Dr. H R. Seddon (Veter- 
inary Research Station, New South Wales) 

The trustees of the Oomnumwealih Science and In- 
dustry Endowment Fund in Australia axe this year 
making £1,250 available in small grants for the as- 
sistance of scientific wooers m Austndia. The lines 
which will be followed in making the grants will be 
similar to those which have been proved to be satu- 
factory by the Department of Scientifie and Industrial 
Beseaxch m Great Britain. The Commonwealth Fund 
has aa invested capital of £100,000, and it is provided 
by act of parliament that the mterest from it sbdl be 
employed fbr the dual purposes of training studaits 
in tile methods of scientific research and m providing 
assistance to persons engaged in reyearch, irrespeetive 
of whether their work has an cAvioub practice appli- 
catum or not At present, the tneome is being devoted 
mainly to the first object, but as tune goes on it is ex- 
pected that an increasmg snm will be available atum- 
aily for distribution m grants. 

LECTURES BY INDUSTRIAL FELLOWS AT 
the MELLON IHSTXTUTE 
Ths following coarse of ketares on tedindogie sak- 
jects, by speouaists engaged in soieiltifie 
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in tlw ttdUm Iiutitote df Ittdiutrial Ramrdb of the 
Univentty of Pittabnrgh) are being given at 11 30 
A. M to 12*30 P, M (4th period), m the fellows’ 
room of the mstitote All the duooarsea will be ojien 
to interested faculty members and qualified students 
of the university, to teachers of chemistry and chem- 
ists of the Pittsburgh district and to the membership 
of the institute 


1 Petroleum Bofinery Technology, W A. OausB 
October 3 Petroleam dUtUlatum praet%cc 

October 10 Chemwil treatment of petroleum duUllateo 
October 17 Propertiee and ueee of petroleum product* 

2 By product Coke Technolc^, O 0 Malleis 
October 31 By product coke oven practice 
November 7 Sccoverp of by product* from coke oven go* 


3 Technology of Ceramic Products, S M Phelps, 
Tracy Bartholomew, £ 8 Boss, B A. 

Bice and £ J Casbei^mam 


November 14 

November 21 

December 5 

December 12 

January 9 

January 16 
January 23 


Bow materiote and manufacture of re f roc- 
iorte* (Mr Phelps) 

Properties, uae* and testing of refractone* 
(Mr Phelps) 

Bate Meteriale and manufacture of Port 
land cement (Mr Bartholomew) 
Propertie*, we* and testing of Portland 
cement (Mr Bartholomew) 

Aaheetoe and magnesia product* (Mr 
Boss) 

rttreoice enamels (Mr Bice) 

Windovf gla** (Mr Cassolman) 


4 Manufacture of Explosives, 11 L Cox 
Pcbruary 13 Agricultural and mining es^phsive* 
Febmaiy 20. Special mihiary explosivea 
February 27* Betonatore 


6 Paper Industry, Marc Darrin 
March 5* Manufaeture of paper pulp 
March 12 Monu/ooture, propertiee and uece of paper 
product* 


6 Leather Technology, M C Walsh 
search 19 Histology of skm and ohemtetry of taming 
March 26 Vegetable tannage 

April 2 Mineral and other tannage 


7. Cereal Products, B. B Zavm 
April 16 Chemistry of cereal* 

April 28* Milling of cereal* 

April BO* Baking teehnology 


3 Fine-ehemloal Industry, L. H ChxroBm 
May 7. IHtinfeetanis and antiaeptie* 

M«y lA AnMthelioe and hypAotiee 

May 8L BiaehaniiBel moiiu/aotttfiag procesee* 


STANDARDS FOR SCIENTIFIC AND BNGI- 

NBERING SYMBOI.8 AND ABBREVIATIONS 

The decision to undertake the standardisation of 
scientific and engmeeriug symbols and abbrevutiona 
ns a national enterpnse was made at a general con- 
ference called by the American engineering standards 
committee and held in the rooms of the American So- 
ciety of Mechanical Engineers on February 13, 1923 
Three organusaiions, the American Institute of Elee- 
tneal Engineers, the Association of Edison Illuminat- 
ing Companies and the Amenean Society of Meidiaa- 
ical Engineers, made the original recommendations 
which resulted in the calling of this conference Offi^ 
( lal representatives of national organizations attended 
this conference and after a full discussion they voted 
unanimously that this project should be imdertakeu, 
and that the American Association for the Advanoe- 
ment of Bcienoe, the National Research Council, tbe 
Society for Promotion of Engineering Education and 
the U 8 Bureau of Standards should be requested to 
accept joint sponsorship Later the American Society 
of Mechanical Engineers, the American Institute of 
Electrical Engineers and the American Society of 
Civil Engineers were invited to become joint sponsors* 

The sectional committee on scientific and engineering 
symbols and abbreviations now consists of thirty mem- 
bers representing thirty-seven national organizationa. 
It has organized nine aubeommittees to which have 
been assigned tbe following divisions of tbe subject 
(1) symbols for mechanics, structural engmeenng and 
testing materials, (2) symbols for hydraulics, (3) 
symbols for heat and thermodvnamics, (4) symbolA 
for photometry and illumination, (5) aeronautical 
symbols, (6) mathematical symbols, (7) electrotech- 
nical symbols mcludiug radio, (8) navigational and 
topographical symbols, (9) abbreviations for scien- 
tific and engineering terms The reports of tliese sub- 
committees wiU be prepared and issued separately. 

Tbe proposed standard on symbols for heat and 
thermodynamics was prepared by subcommittee No 3, 
of which Dr Sanfoi^ A Moss, Thomson Research 
Laboratory, Qeneral Electric Company, la chairman 
This subcommittee was organized on April 6, 1926, 
by direction of the executive committee of the sec- 
tional committee on scientific and engineering symbols 
and abbieviaticmB for the purpose of recommending a 
list of standard symbols for use m the field of beat 
and thermodynamics. The proposed tentative stand- 
ard has received the approvid of the sub-committee 
and IB now being eiroulated with a request for enti- 
eiam and oomment. Communicaticms may be addressed 
to Preston S. Miller, secretary of the sectional com- 
mittee, 80th Street and East End Avmiae, New York, 
N. Y, 

Mathematieal and aeionaatiCBl c^nnbols, developed 
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oadMr the dixeation of the seme seetional eommittesi 
ime veleaeed to ttie teehmeel press for review on Jtily 
20, 1027. 

MfiBTlNO OP THB AMERICAN MUSEUM OF 
NATURAL HISTORY 

A BOARD meeting of the trustees of the Amencan 
Museum of Natural History was heTd on November 
13. The business meeting was preceded by a luncheon 
given to the trustees by President Henry Fairfield 
Osborn at one o’clock. Besides reporting upon the 
general progress of the museum in its direct relation 
to exhibition and educational activities, the chairmen 
of the several departmental omnsutteea, headed by 
various members of the board, reported upon the sev- 
eral divisions coming under their particular charge 
This division of individual trustee responsibibty is a 
new phase m the museum program, and the chairmen 
of the several committees are selected by reason of per- 
sonal interest in the furtherance of the respective de- 
partments, IS, Dr J Hamilton Bice has assumed 
responsibility for the development of the halls of 
geology and geography, George F Baker, Jr , that of 
mineralogy and the Morgan hall of gems, Childs 
Fnok, the department of vertebrate paleontology, 
Clarence L Hay, the department of Mexican archeol- 
ogy; Junius S Morgan, Jr., the Asiatio hall and 
Asiatic collections; Daniel £ Pomeroy, the African 
hall and African collections, Kermit Roosevelt is as- 
signed to look after an extensive exhibition covering 
the mammals of the world , Dr Leonard C Sanford 
similarly takes care of the birds of the world, George 
T Bowdoin, oceanic collections and the hall of ocean 
life The preparation of this particular section is 
proceeding rapidly and will form one of the most im- 
portant parts of the museum’s exhibitions. Cleveland 
£ Dodge devotes his interest to a correct exposition of 
fishes, while Madison Grant has been assigned to the 
department of comparative anatomy, Ogden L Mills, 
who for a long time has manifested a deep interest m 
the expansion of literature pertaining to natural his- 
tozy, IS assigned to the library and printing; Felix M 
Warburg, who is prominent and well-known through- 
out the state in educational circles, is in charge of 
education, and George D Pratt, who was formerly 
conservation commissioner of the State of New York, 
has been assigned to conservation 

The trustees of the museum recently requested Pres- 
ident Osborn to become curator-in-chief of the division 
of mmeralogy, geology, geography and astronomy, and 
also ossnme the post of curator-in-chief of geology 
and paleontology, both of which he has accepted 
The trustees, by resolution, expressed their than^ to 
President Osborn for his generous action in eon- 
tnbutmg to the permanent endowment fund of the 


mtusHitt the aom of |5/)O0 preunteA to him 

on bis eeventieth btrttiday, wUdi, m aeeovdanee with 
his wishes, they have set aside to the endowmmit fimd 
to be known as the Osbenn paleontologicai researdh 
fund, the prmmpBl of which is to be invested and the 
income used only for the advancement of resear^ 
The present amount of endowment m hand is $12,- 
16€,549, together with $2,004,600 contingent bequests, 
making a present and prospective endowment of $14,- 
167,049 To keep pace with the educational demands 
upon the museum, there is uxgent need for the receipt 
of $5,832,951, which would be suffleient to raise the 
total permanent endowment to $20,000,000. Because 
of the lack of these funds, the preparation of new 
halls and the installation of new specimens is re- 
stneted. The interest on the endowment fund is used 
solely for scientific research, scientific exhibition and 
popular education, not for either maintenance or 
building 


SCIENTIFIC NOTES AND NEWS 

Dr H E IvBS, of tiie Bell Telephone Laboratones, 
New York, and S. L. Kneass, mechanical enf^neer of 
Philadelphia, were presented with the John Scott 
medals and premiums of the Frankliu Institute at a 
meeting on November 16 

Kivq Albert of Belgium has conferred a special 
agncultural decoration of the first class upon Dr C J 
Gal;^, m charge of the division of rural life and 
farm population, U 8 Bureau of Agncultural Beo- 
notmes, Asher Hobson, collaborator of that bureau 
and permanent delegate of the United States to the 
International Institute of Agnculture at Rome, and 
Miss Grace F Frysinger, of the extension semoe. 

pROTSSSOR Emil Abdxrhalpen, of Halle, and Pro- 
fessor Max Nonne, of Hamburg, have been nominated 
honorary members of the Royal Academy of Medicine 
at Rome. 

Dr Samuxl Avert, for nearly twenty years chan- 
cellor of the University of Nebraska, recently retired 
with the title of chancellor emeritus and professor of 
research m chemistry Dr Avery will have a lab- 
oratory m the chemistry bmlding, where he will devote 
himself to writing and research 

Sir Archibald Garrod has tendered his resigiiation 
of the office of Regius professor of medicine at Ox- 
ford University, as frm Deoembecr 31 neoct Sir 
Archibald succeeded Sir William Osier in 1920. 

Da S. W. Pabb, professor of cbwmstry at the Uni- 
versity of Illinois, has been nominated for president 
by the executive committee of the Chicago saetimi of 
the Amenoan Chomeal Sodety. 
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,1m. Waatm A. TSvum, fonaody itato feologdrt of 
IShmaeanai, bow profoawr of geology is the UniTea*- 
^ of VnigdoiB and atate geologiat of Vuginia, waa 
elected preaident of the Virgmia chapter of the Society 
of Sigma Xi at a meeting held on October 17. 

Clabb N. Staitnabd waa elected president of the 
Rocky Monntun Division of the National Electno 
Light Association at the recent convention m Colo- 
rado Springs. 

AitTBxm H Adaub, assistant snpermtendent of 
manufacturing development at the Hawthorne, Illi- 
nois, works of the Western Eleetnc Company, Inc, 
assumes, on December 1, the position of technical ad- 
viser to the president of the Manhattan Electrical 
Supply Company, New York City 

Walteb McCuktock has been appointed to a re- 
search fellowship m ethnology at the Southwest Mu- 
seum in Los Angelbs 

Paul T DiBrEKDERVEU, graduate student of the 
Cmversity of Chicago, has been appointed assistant in 
ethnology on the staff of the Bernice P Bishop Mu- 
seum, Honolulu, His field of work will be Samoa, 
where the museum is conducting an ethnological sur- 
vey Mr Albert F. Judd and Mr Bruce Cartwright, 
monbers of the Samoan expedition of the museum, 
have returned to Honolulu Dr Victor Pietsehmonn, 
ichthyologist m the University of Vienna and Bishop 
Museum fellow in Yah University, has arrived at 
Honolulu He plans a study of the larval and young 
stages of Hawaiian fishes 

PnoniBBOB AtBBST A. MiOHELSOir, head of the de- 
partment of physics at the University of Chicago, has 
returned from Pasadena, California, where he had 
been attempting a repetition of his expenment on the 
speed of light Professor Michelson attempted to 
send a beam of light on a round tnp of 164 miles, but 
was unable to do so because of base and unsatisfactory 
weather conditionB at the Mt. Wilson Observatory 

At the request of Dean J. L Hills, of the college of 
agneulture. University of Vermont, the U S De- 
partment of Agneulture has detailed Dr L. H. James, 
bacteriologist, and D. J. Pnee, engineer, to make spe- 
cial studies of the heating of hay in the bams of the 
flooded area in New England 

Db. F. H H Bobikts, Jb , srsheotogist for the U 
S. Bureau of American Ethnology, retnmed from the 
field on October 21. Dr. Roberts has spent the sum- 
mer excavatiBg a post boahetmaker village in north- 
western New Mexico and doing reconaaisaance work 
In southwMtem Colorado and eoutfaeastem Utah. 
John P Harrington, ethnologist for the buraan, left 
for Califismia on October 28 to contmne his rasearebee 
on the Kisilon Indiana of that state. 


At the raqnst of Os Canadun Geologiaal Survey 
and tile United States and Vermont Oeologieal Sur- 
veys, Professor B F. Howell, a member of the geol- 
ogy department at Princeton University, will moke a 
special study of geologiegl formations in Vermont neat 
Biuniiiftr. 

PboUcssob G B CrsbsSi of the University of Ari- 
zona, IS spending his year of sabbatieal leave at tiie 
University of Gdttingen. 

Dr Gustav BnaavORS, of the University of Upsala, 
Sweden, is visiting the United States in the intereet of 
work in physical anthropology 

Dr. Mosu Goubero, 'professor and head of the de- 
partment of chemistry at the University of Michigan, 
will give the lecture on the Charles Frederick Chand- 
ler foundation m Havemeyer Hall, Columbia Univer- 
sity, on December 16, at 8 15 P M Dr Gomberg'a 
subject will be ‘'Free Radicals m Chemistry — ^Past 
and Present” 

At a meeting of the New York University chapter 
of the Sigma Xi, on November 18, a paper was read 
on “A New Method of studying Stream Flow,” illus- 
trated by photographic exposures taken 20,000 per 
second, by Baron C Shiba, of the Aeronautical Re- 
search Institute of Tokyo. In the absence of Baron 
Shiba, the material was presented by Dr Alexander 
Elemm, professor of aeronautical engineenng at New 
York University. 

The Astronomical Society of the Pacific announces 
four illustrated popular lectures on the general sub- 
ject "From Atom to Island Universe,” being given by 
Dr William F Meyer, associate professor of astron- 
omy in the University of Berkeley, in the auditorium 
of the Pacific Gas and Electno Company, San Fran- 
cisco. The final lecture of the series will be given on 
December 19 at 8 P M on “The Night Sky in 
Winter” 

Professor Jaicbs Kskdau:., of the department of 
chemistry, Washington Square College, New York 
University, delivered a lecture at Yale University on 
November 9 on “Rare Earths and Isotopes” He 
also spoke on November 18 at tiie Brooklyn Polytech- 
lue Inshtute on “The life and Work of Svante 
Arrhenius ” 

£. A. Hooqson, director of the Dominion Seiamo- 
logioal Service, Canada, addressed the geological con- 
ference at Harvard Umversity on November 15 on 
“Current Seismologieal Problems m Eastern Canada 
and New England.” 

RBHturoTOK KaiAiOGO, of the U S. Bureau of Bio- 
logical Survqy, will give an illustrated lecture in the 
admkdstratum building of the Carnegia Institution of 
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Waflhinipton on November 29 on the “Hktory of 
Wbldefr— their Adaptation to Life in the Sea.'* 

Da. John Johnston gave an appreciation of the 
work of Josiah Willard Gibbs at a meeting of the 
Yale chapter of Sigma Xi, which was hdd in the 
Sterling Laboratory of Chemistry on November 16* 
The semi-centennial of the publication of Gibbs's 
work IS being celebrated in Germany, France and 
Holland The memory of Professor Gibbs will be 
perpetuated at Yale by the establishment of a per- 
manent Gibbs endowment fund of $250,000, which has 
already been contributed 

Da. ChabZiES Sumner JoNifiS, dean of the medical 
school at the University of Buffalo, died on November 
16, aged sixty-nine years* 

Samuel Saneord, engmeer, of the U S. Bureau of 
Mines, has died at the age of sixty-throe years 

Dr. Emil Bose, formerly of the bureau of economic 
gaology of the University of Texas, died at Sabmal, 
Texas, on November 8, as the result of an automobile 
accident which occurred near Sabmal on September 9 
At the tune of his death Dr Bose was in the employ 
of the Standard Oil Company, of California, and was 
working chiefly m northern Mexico and adjacent 
regions in Texas 

The Indiana Academy of Science will hold its next 
meeting at Notre Dame from December 1 to 3 

The Beta Beta Beta National Biological Fraternity 
will hold its biennial meeting at the tune of the meet- 
ing of the Amenean Association for the Advancement 
of Science at Nashville 

The offer of the Minnesota section of the American 
Chemical Society made at the Detroit meeting in Sep- 
tember, to act as host for the national meeting in Sep- 
tember, 1929, has been accepted 

The coimcil of the Society for the Promotion of 
Engmeenng Education has voted to hold its annual 
meeting at Chapel Hill during the week of June 25, 
1928 This 18 the first time since the formation of the 
society in 1892 that it has held a meeting south of 
Richmond, and by doing so next year, recognition is 
made of the marked advances in engmeenng educa- 
tion in the South 

The new botany building of Wellesley Collcige was 
dedicated on November 4 with appropriate exercises 
A reception and inspecbon of the building at 10; 30 
was followed by a luncheon at Severenoe HalL The 
guests Tfitumed to the lecture room of the new budd- 
ing for the afternoon program. President Pendleton 
opened the meeting with a word of welcome to the 
visiting botanists and a bibute to Professor Hallowelli 


founded of tile department. Professor Mftcgaret'fl. 
Ferguson, ehairman of the department, mtrodneed tiie 
speakers of the afternoon, who spoke briefly of thdbr 
special Adds, Professor Edward C Jeffrey on anat- 
omy, Professor Karl M Wiegand on taxonomy, Pro- 
fessor George E Nichols on ecology, Dr Benjamin 
White on bacteriology and Profeesor Edward M East 
on genetics Dr W. W. Lepesehkin, dean of tiie 
Russian Peoples University, Prague, was scheduled to 
speak at Alumnae Hall at 4 30 on the '^Chemical and 
Physical Composition of Protoplasm ” On account of 
the flood conditions, his arrival was delayed until late 
afternoon and his address was postponed until after 
the dinner in the banquet room of Alumnae Hall The 
address of the ovenmg was given by Dr C Stuart 
Gager, who chose for his subject “Wellesl^ Coll^ 
and the Development of Botanical Education in 
America*" 

The United States Cml Service Commission an- 
nounces an open competitive examination for asso- 
ciate aquatic biologist at $3,000 a year, to fill a 
vacancy in the U S Bureau of Fisheries, for duty 
at Beaufort, N C Applications must be received not 
later than December 1 

Plans for the new Tniliam H. Welch labrary of 
the Johns Hopkins Medical School have been eom- 
pleted by Edward L Tilton, architect, of New York, 
and have been accepted by the university Work on 
the new building will begm at once and it is expected 
to be completed within ten months It wiU be erected 
near the School of Hygiene and Public Health, and 
will have a frontage of 156 feet and a depth of 70 
feet The style is Renaissance with the extenor mate- 
nal granite and limestone. The library was made 
possible by a gift of $750,000 from the General Edu- 
cation Board, which also agreed to give an additional 
$250,000 for mamtenanee of the bbrary and the ehair 
of the history of medicine if tibe onivenaty would 
raise $600,000 for mamtenanee. 

Removal of the Boyden station of the Harvard 
College Observatozy from Arequipa, Peru, to Maaris- 
poort, South Af nca, has been practically completed. 
A permanent establishment is to be erected on a hill 
several hundred feet above the plain on which Masela- 
poort is situated, but pendmg the work of building 
a road to the permanent site, installing water and 
eiectneity and oonstmcting a cement observatory, two 
or three of the smaller telescopes have been erected 
m the village. Dr. J 8. Paraakevoponlos, who hu 
been for the past three yean in charge of &e Boyden 
Station when it was situated near Arequipa, Peru, is 
direoting operations at tiie Sottib African pest. Thm 
will be seven or eight research ohesnren stationed at 



1M7] 


80ISNCE 


605 


IfijHdftpoort wbm ibe Boydan Ohiervfttoiy has basn 
ooiiq[>Ieted| wlach mil be about the mid^ of this 
wuter* 

The Seoretary of Agnoulture, W M Jardine, eon- 
fenred on November 14 vith a committee, represent- 
ing thirteen national agneultural and industrial or- 
ganizations, on the question of enlarging activities in 
fundamental research in the Department of Agricul- 
ture The committee, formed for the purpose of 
promoting agricultural research, is composed of Miss 
M B Bromberg, chairman, representing the Amer- 
ican Sugar Cano League, the secretary of the Amer- 
ican Daily Federation, A M Loozms, and the di- 
rector of the Northern Division of the National 
Fertilizer Association, H B Smalley The organi- 
zations interested in this movement, having a com- 
bmed membership of over 2,000,000, are The Na- 
tional Orange, American Farm Bureau Federation, 
American Beet Sugar Manufacturers’ Association, 
American Sugar Cane League, American Dairy 
Federation, American Seed Trade Association, Auto- 
mobile Chamber of Commerce, Better Understanding 
Between Industry and Agriculture, National Cauners’ 
Association, National League of Commission Mer- 
chants, National Lumber Manufacturers’ Association, 
Tanners Council of America and The National 
Fertilizer Association 

The Italian Gaegetta Ufflc^ale publishes a royal de- 
cree providing for the reorganization of the National 
Research Council The purposes of the council are to 
coordinate national activities m the vanous fields of 
science and its practical applications, to make recom- 
mendations to the government concerning laboratories 
for general or special researches, to furnish, on re- 
quest, infoimation and opinions to government boards 
on smentiflc subjects, to collect Italian bibliographic 
data on scientific and teobnieal subjects and provide 
also for their diffusion in foreign countnes, and to 
propose to the government the creation of scholar- 
ships, not only for the homeland but also for foreign 
countnea 

About $200,000,000 is being spent each year in the 
United States for industrial research by industrial 
corporations and by the federal government, accord- 
ing to figures compiled by the National Industrial 
Conferenee Board Dunng the past six years the 
number of companies maintaining research depart- 
ments or laboratories has increased tram 578 to more 
than 1,000* Industries whose research expenditures 
were largest five years ago are those which have 
scored the greatest relative growth sijoee then. In 
odditum to iaduatnal departments maintained by 
cmmnereial argamaatioiis, tbs report otates that 70 
toade aesodatilniis are spen^^og ftbout $16|000,000 a 


year in reeearch and 152 colleges scb o ol a 

about $1,500,000 

To promote, encourage and aid ^entiflc investiga- 
tion and research at the University of Wisoonsin and 
to assist in providing means and machinery by which 
scientific discoveries of the faculty, the staff, alanuu 
and students may be applied and patented, is the pur- 
pose of a newly organized corporation which has* 
taken for its name the Wisconsin Alumni Research 
Foundation This corporation, the management of 
which rests in a board of five trustees, has no capital 
stock, nor does it ever expect to pay either dividends- 
or profits The Research Foundation was organized 
following the discovery by Professor Harry Steenbock 
that antirachitic properties can be unparted by irra- 
diation to foods m whidi this factor is lackmg or de- 
ficient m amount Dr* Steenbock is the first scientist 
to assign his invention to the foundation It has been 
reported that the trustees have negotiated a contract 
with the Quaker Oats Company under the terms of 
which patent applications and possible litigation and 
the designmg and construction of the necessary ma- 
chinery will be financed by the latter In return the 
Quaker Oats Company is granted the license to ibe 
Steenbock invention, for which it will pay a royalty 
which by the third year following the beginning of sto 
commercial use will amount to $60,000 annually 

Dean C F Bakeb, of the college of agnoulture of 
the University of the Philippines, at Los Banos, who 
died early in July, left his extensive eolleetum of m- 
seets to toe U S National Museum This cdleetica 
was formed by Professor Baker during his long resi- 
dence in the Malay region It contains tjpes oi hun- 
dreds of specimens which have been determined by 
specialists throughout toe world, and in addition to 
the determined material it contains a large quantity 
of unstudied specimens. The U S. Departanent of 
Agriculture has authorized one of its specialists, B A. 
Cushman, an associate entomologist of the Bureau of 
Entomology, to cooperate with the National Museum 
in arranging for the packing and shipment of the col- 
lection to Washington. Mr Cushman sailed from 
Seattle for the Philippines on October 11 

Sevek hundred and fifty grains of radium from 
the Belgian Congo was presented to the Univer- 
sity of Idlle, France, on November 16, by the exec- 
utive committee of toe Franco-Belgion Relief Fund 
as an acknowledgement of the money raised by tbs 
universily to aid Belgian sufferers m the Wooid War* 
The presentation was made by Prime Munster Jaspar 
amd M Francqui, fimuioe expert The zxdinm wRl 
be devoted to research and expenmental puxpome* 

Tsm Beconstmetum Hoqiital, of which Dr* William 
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CHfanaii Thompaon formerly «u president, receives 
150,000 under the terms of his will. Or. tChompaon, 
who was professor of medtome at the Cornell Uni> 
vwaity Medical College, also bequeathed to the New 
York Botanical Garden $5,000 and $10,000 to Gie 
New York Academy of Medicine. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Nwmons have given $150,259 to the $1,000,000 fund 
which has been raised for Howard University, Wash- 
ington, to be devoted to the purpose of the medical 
sehool. Fifty-one Negroes gave amounts ranging 
from one thousand to ten thousuid dollars 

A XiKOAOT of £2,000, bequeathed by the late Chris- 
topher Collins to the University of Bir m i ngh a m , is to 
be added to the biological building fund. 

Ds. Mti'O HbUiIIAK, research associate in physical 
anthropology at the American Museum of Natural 
History, has been appointed professor of comparative 
dental morphology at the New York University Col- 
lege of Dentistry. 

Assooiatb Pbovebsob H J Ettukozb, of the Uni- 
versity of Tsouls, has been promoted to a full pro^ 
fassonhip of mathematics. 

Db. J. B Maoksm, physiologist m storage and 
transportation investigations of the U S Department 
of Agnenlture, has been appointed head of the depart- 
ment of horticnltare in Washington State College and 
of the division of horticulture in the experiment 
station. 

Dr Thuruak B Bice has been appointed associate 
professor of bacteriology and public health, and Dr. 
Frank Forty, associate professor of pathology at the 
Indiana University School of Medicine, Indianapolis 

Db FaBOBBio A. Woui will head the department of 
hygiene of the College of the City of New York, begm- 
ning January 1 

W. L. OiLXiinAND, national research fhllow at Har- 
vard University, has been appointed instructor in 
chemistry at the University of Maine. 

H JjasBXS, who has been connected with the depart- 
ment of chemistry of the University of Louisville as 
assistant professor, has accepted a position at the 
Johns Hopkms Medical School in the department of 
pha rm ac o logy in order to do research work on insulin 

J 0 Cooper has been appointed leeturer in soology 
at Armstrong College, Newcastle-on-Tyne^ in succes- 
sion to Dr A. D. Peacock, who is going to University 
College, Dundee, as professor of soology. 


DR.RAiraP Bhmh has been ap prfnte d to a pod- 
tion in the pathology department of Dalhonne Uhi- 
vermtiy Medical School, Halifax, sneeaeding Dr. Al- 
bort Q. NichoUs, who has resigned. Dr O. S. Eadie 
has taken the pontion m the phyandogy d^iartment 
formerly occupied by Dr N. B. Dreyer Dr Lonis M. 
Silver has resigned as professor of medicine 


DISCUSSION AND CORRESPONDENCE 

CONFUSING NAMES FOR A METEOR 

Two oontnbntors to ScnoroE have expressed them- 
selves on the difllenlty of extraeting from snppoeedly 
intelligent people mefhl information on tin fall of a 
meteor. When IDr Jones announeeB, perhaps in a 
sdentiflc pnblieation, that he saw a meteor with a 
head the siae of a gdf ball and a tad aa feet loi^ 
fhll in broad daylight, which bnrst over Lake Cochitn- 
ate at a height of one hundred feet, the exasperated 
investigator learns little ezeept that the meteor did 
not bnrst over that lake 

The pnrpoae of tins note, however, la to diaenaa 
another difflonlty, that of aeveral oonfnaing names for 
the aame meteor, and amentiflc men axe themaelves 
largdy reapomuble for errora from this aonxee. It 
has reoently been intimated that ntoeh of the aame 
confnaion in another field results from the belief of 
certain individuals that coming a new name for a 
species is an easy way to gam pahboity. We will dm- 
cuss the treatment of a meteor which fell about twan^ 
milea west of the University of Iowa on Febmaxy ]2, 
1876, and the reader ean judge fbr himself whether 
the polriieity on the vanons new mmee sqggeeted 
would he deairaUe. 

This meteor fell m Iowa County, Iowa, largely on 
land owned by the Amana Booiety, with the doaeat 
towns the Amana villages of Sonth Amana, High 
Amana and Middle Amann. Their duel village, 
Amana, and the other society villages. West Amana, 
East Amana and Homestead, are only a little farther 
away. Marengo is the closeet town of any sIm. 

Two UmversHy of Iowa men investigating die 
meteone fall pnUiahed prdiminary notes, referring to 
it as the Iowa Conniy meteor. A more definite deaig^ 
nation is, however, deeimble, and later m the year, 
when enffieimit stones had been recovered to mark the 
fidd of the meteorites, one of die men pnblidied the 
name Amana, under wlndi aipediaens wen sent to 
Europe and the mom complete monogmph on die 
meteor puhlidied at a later date. 

The psdifflinaxy note referred to the fall as oeeuP' 
nng ‘'near Mare^” As mi^ be eaqieetod aome 
picked on tMa aa a name, and In modem eatalcgs 
Manogo is given as one <kC the altamste imam for 
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the Ajwuii» meteor. Thm oonfoies the Amena meteor 
of Febraaxy 12, UTS, mth the Uarengo meteor of 
Mareh 27, 1894. 

As was eaid before, the fall oecurred some twenty 
juilea west of Iowa City, and woa mTestigated by men 
from the Umvereity of Iowa. Further, meteorites 
were shipped from Iowa City to various parts of the 
world. Hence the name Iowa City was attadied It 
does not appear in the latest catalogs directly, but m 
Farrington’s catalog of ‘^Meteontes of Nortt Amer* 
lea" one finds tor the position of the fall the longitude 
and latitude of the University of Iowa. So the error 
is still with us 

The first stone recovered was found on the property 
of a Mr Sherlock, and this stone, important as the 
only one not exposed to the elements for some months, 
was referred to as the Sherlock stone Many were 
unable to grasp the distinction, and insisted on at* 
taching the name to all the stones of the Amana fall. 
This 18 given as an alternate name in the latest eata* 
logs. 

When the extent of the meteoric fall became gen- 
erally known, dealers sent representatives to the local- 
ity. These men made Homestead their headquarters, 
as that village is the most easily reached by rail of 
those oonvemently near the fall The dealers secured 
many specimens, and we find the name of their trad- 
ing post, Hmnestead, given preference in some of the 
late publications. A recsnt book showing a map of 
the vicinity of the fall, and nsing the name Home- 
stead, marks the position of that village but fails to 
show Amana and the other villages of the vieinity 

Several interesting items with no basis of fact ap- 
peared in the newspapers at the time The prize 
should be awarded to a story sent out from West 
Liberty, forty miles east of the fall, which told of a 
big stone buried fifteen feet deep found near that 
town. This story convinced many that the University 
of Iowa scientists had committed a grave injustice m 
failing to use the name West liberty for thu meteor 
At the St Louis World’s Fair of 1904, practically 
thirty years after the fall, the map of American 
meteontee showed the Amana fall as ooeumng at 
West Liberty. Even in Europe this has been given 
as the preferred name in museum catalogues. 

C C, Wylib 

Umvxasmr or lows. 

F1KBBALL8 AND NEW ENGLAND 
SCIENTISTS 

Thb study of the bright meteors often called fire- 
balls, so bright that they attract wide attention and 
excite great interest among masses of people, dittos 
in an inqfiorlaat respsot from that of Gie shooting stars 
ef tosser hrSfiiuiey* Ths latte are noted for their 
periodkity, Oad for oceasioiial showers of very numer- 
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ous small meteors with Boms fixebslb mtenungled. 
But fiieballs ars generally scarce and, while there are 
signs of penodieity, in many oases tbqr are certainly 
not members of the solar system, but appear sporadi- 
eally. These two facta, and the unpressive swift glare, 
burning tram and occasional loud noises bring it 
about that they are for the most part observed by un- 
skilled and unprepared observers, whose reports have 
to be elicited by appeals through the press and the 
radio broadcasting stations. The original observations 
are m general made without focussed attention or ex- 
pectation of making any report, and the reports are 
made after a lapse of tune from memory. 

Schiaparelli plainly stated the remarkable fact of 
interstellar meteors, and von Niesti and hia successor, 
Hoffmeister, have extended his work m quantity, and 
have shown that m some eases it la possible to group 
interstellar meteors as members of interstellar swarms 
Contmuons investigation of the facts is evidently 
highly desirable. This has been done m the United 
States by men of training and capacity from the time 
of Nathaniel Bowditeh, and is now one of the func- 
tions of the American Meteor Society, v^iose presi- 
dent, Professor C P. Olivier, has at mtevals lately 
published studies of these bodies It has, however, 
bem plain that the whole continent is too large for one 
person or observatory to cover, and an attempt has 
been made to divide the United States and Canada 
mto sections small enough for one institution in each. 
New England has been assigned to Harvard Observa- 
tory. 

The object of this writing is to bring fireball ob- 
serving to the attention of the readers of Sciswos, and, 
m particular, to the attention of the New England 
members of the American Association for the Ad- 
vancement of Science The hope is that they may in- 
terest themselves m observing and reporting very 
bright meteors, comparable with a bright planet at 
least 

The Harvard Obeervatory has already dealt with 
recent fireballs, which occurred on November 15, 1925, 
December 29, 1925, and August 10, 1927 The first 
fell on a Sunday morning, the others in evening twi- 
light The cue for collecting the data was m eadi case 
a press notice in the morning papers the day following 
the fall. The means used in eadi case was an appeal 
for reports by eye-witnesses circulated m the news- 
papers and in the first two oases by radio broadcast 
also. The responae was in each case rather over- 
whelming; there were received, in order, 140, 260, 249 
reports more or less to the point In the first ease 
only one meteor was certainly in evidence, its posi- 
tion was detemined m a general way as over aonthexn 
Oxford County, Maine, sad it was shown not to be a 
member of the Leonid swsrm. The second ease was 
shown not to be timpk^ but composite, there having 
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UOm within a few minutes many stnkingly bright 
meteors in New England, New York and Pennayl* 
vania. Seven of these could be identified with eon- 
■iderable oortainty, and for one of them the computa- 
tion of a paraboho orbit and a study of the tram were 
possible. The last case mvolved the fall of about forty 
bright meteors withm a few minutes, almost all in the 
New England area* Of these only fodr could be dealt 
with m sufficient detail to determine ending heights. 

The charactenstic quality of the reports received is 
for the most port moompleteness, and even in some m- 
stances vagneness In the last case, about one hun- 
dred thirty hours were spent in acknowledging reports 
(by postal cards), m writing abstracts on index cards, 
to reduce the tedium of handling such varied station- 
ery, and m sorting the observations into groups, each 
of which might reasonably be taken to represent a 
single meteor When this was done, there remamed 
forty-four reports which were too vague to be grouped, 
the chief reason being lack of any mdieation of the 
tune of observation, and thirty-eight reports which 
roughly stated the time of observation, but were nearly 
useless because of vagueness in the statement of direc- 
tion Even among those grouped there were many 
uncertain 

The useful results obtained in these campaigns are 
in no proper relation to the population reached by the 
appeals, or to the time and energy applied. The m- 
vesbgatiOns are too much of a pa8t•m<^rtem nature. 
The hope for improvement lies in two directions one 
is the education of New England people to prepare 
them for fireball observation when fireballs come, the 
other IS, the mfomung of the scientific personnel of 
the region as to what facts are to be noted while a 
fireball is in flight and immediately thereafter. By 
the wide-spread circulation of questionnaires when- 
ever a fireball account appears in the papers, the 
population IS being reached And the fsientists of 
New England are begged to note the following 

The important facts are, (1) duration of flight, (2) 
moment of apparition, (3) position of bursting or 
ending point, (4) apparent path Then, the phe- 
nomena of the flight, and the moment of arrival of the 
detonation, if any , if there is a tram left behind, its 
position and its changes m form 

(1) Seconds can be counted oonvemently by the 
formula one thousand one, one thousand two, one 
thousand three . and the counting ought to be 
prolonged after the disappearance for comparison 
with the watch While it is often impossible to read 
the second hand, this should not be omitted in the day 
time, then (2) follows by back reckoning. Each per- 
son has his own rate of counting, 

(3) Thu mvoives close observation of landmarks 
and ot the observer’s position, on road or hillside or 


verandah, to be followed up liy a return to the point 
with simple instruments. Such are the pocket com- 
pass (whose reading should be giveu without correc- 
tion for decimation) and a home-made astrolabe,^ 
Better than instrumental measurements like these ore 
exact references to positioa among the stars, or with 
relation to the moon or the sun, or to the position of 
the shadow of the observer’s head; especially if the 
angles are sketched on the spot 

(4) Memory sketches of the apparent inclination 
are excellent But the best record u of the apparent 
path and ending point among the stars. And no one 
should be frightened by a lack of knowledge of the 
constellations. In one instance a very accurate “fix” 
of a point on a meteor's path was given by a sketch 
of the path between two stars These were marked 
“large star” and “small star,” and stated to be the 
west” Only Vega and Altair could match the sketch 
at the stated time, though the New York farmer who 
made it probably never heard of Vega or Altair 

If fireballs would come only singly, the exact time 
of appantion might be of less importance for every 
single observer But when they are for several min- 
utes peppered all over several states, and several hun- 
dred people write about them, times of appantion 
become vital, without them the observations can 
hardly be sorted Given time of apparition, the 
moment of amval of the noise allows a calculation 
of the mean velocity of the sound end of the average 
temperature of the air along the sound-ray 

The changes in form of meteor trains give us almost 
our only information about the winds of the highest 
atmosphere They sliould be noted and sketched care- 
fully, and attempts should be mad# to photograph 
them This means a wide open lens and a moderatdy 
long exposure, and careful record of the moments of 
opening and closing A few photographic cross bear- 
ings on a great tram would give valuable data, better 
than any visual work can. 

WilljUU) J Ftsssa 

1 This is a card (a postal card or one of that slse is 
eoavealent), with a pinhole pricked through near one 
edge, from which hangs a plumb line The plumb line is 
a thread, pushed through the hole and faatened on the 
back, long enough so that the bob— a large button, a 
serew nut or a pebble — swings clear of the card One 
sights along the edge of the card, dips the line against 
the card with thumb or finger, and marks the direetiou 
of the vertical by a line on saeh side of the thread. The 
angles can be measured afterwards with a protractor. 
The card, without the thread, marked, with all records 
written on it, dated and signed, should go to the earn- 
puter. There is a somewhat more elaborate form whkk 
the Harvard Observatoiy proposes to send out on re- 
turn poetel cards for use in firebeil eampalgns Uhe these 
described above. 
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OU THE LOSS OP THE FIFTH TOE IN 
CERTAIN SALAMANDERS 

Db. 0. E. Noblb (in Osborn, Amer Nat, LXI, 
p. 18, 1927) makes a statement regarding the loss of 
the fifth toe m salamanders irhich is liable to quota- 
tion and which is sufflciently misleadipg and general 
to merit correotion. ^'Then is abundant evidenee in 
both the Plethodonttdae and the Hynobttdae that the 
outer toe is usually lost at a single step (t e , muta- 
tion) and not by a gradual dwindling away” 

Now there are forms m both faimhes which never 
have more than four toes, and these of course give no 
evidence, but in the well-known species of Hynobttdae, 
which have either four or five toes, there are frequent 
cases of the fifth being rudimentary, which might 
mean a ^^gradual dwindling away*' or rather that the 
loss of the fifth too is, as are most siae characters, 
due to several genetic factors, rather than to a single 
one 

In 317 specimens of H leechtt, there were ten cases 
of lack of fifth toe and two cases of a rudimentary 
one 

In H UchenaiuB, of 50 specimens, there two cases 
of lack and fourteen of reduction 

In H aonam, four specimens showed two cases of 
lack and sig of reduction 

In B* tauanm, 184 specimens showed one case of 
reduction 

H tktahtmae showed three cases of loss and eight 
of reduction in a aeries of 179 

In nebuloaua ten specimens showed five cases of loss 
and five of reduction. 

Thus twenty-two cases of complete loss are balanced 
by thirty-six of reduction, which makes it seem very 
much rather a "gradual dwindling away” in these 
cases than "loss at a single step ” 

For completeness sake it may be added that 
H. keyaarUngta and its possible derivative Batrachu^ 
perua (with two species) always lack the fifth toe, 
and that one out of twenty specimens of E ktmirot 
has a fifth toe, but that no reduced eases have been 
reported in it, and that one out of 14 S ratardatua 
showed one case of loss. Sehnudhausen (jlnat. Ana, 
37, p. 441, 1910) pomts out that in keyaarhngw the 
fifth toe begins to develop, tarsale Y developing only 
to fuse later with tarsale lY. 

In the Plethodonttdae two groups lade the fifth toe. 
ManculuB with two forms derived from Euryeea, and 
Bsnudacli^imm and Batraohoaepa witib several derived 
from Plethodon, No eases of reduotion have been 
observed in Euryeea, or Maneultu or HmidaetyUtm, 
and the loss here may be due to a single factor, but a 
spadmen Batrachoaepa attemMitMr i^oc^oiu (the 
aioit Plethod<m-like type) has bemi reported hj Yan 


Dmiburgh (Proc. Cahtomia Acad. Bd (3), 4, p. 8) 
to have a rudimentary fifth toe. 

The "alnmdant evidence” therefore, in the absence 
of whieb it would be permissible to suggest that the 
loss took place at a "single step,” indicates rather 
that it took place at more than one step 

Since this evidence is largely set forth in my mono- 
graphs of the two families m question, which were 
Noble’s source of information, it seems strange to meet 
with his statement I have therefore thought it ap- 
propriate to sot down the known facta oonoermng 
digital loss in these foimhes 
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COD-LIVER OIL FOR " SNUFFLES " IN RAB- 
BITS AND PNEUMONIA IN 
GUINEA-PlGSi 

"Snvfflbs” has long been one of the deadhest 
diseases in rabbits The affected animals ssom to 
have a very bad cold and as a result their nasal 
Canties are clogged with a heavy yellow discharge. 
In most cEBea death follows within a few days after 
the first symptoms appear Many practical rabbit 
breeders house their amnials m outdoor hutches where 
they can be exposed to direct sunlight This keeps 
the animals in good health as far as anufBes is con- 
cerned The breeders seem to be of the opinion that 
the fresh air is responsible for the health of their 
animals It now seems that the ultra-violet rays in 
the sunlight bring about this effect. 

Most experimenters with rabbits keep their animals 
indoors and for this reason are not able to expose 
them to sunlight. Experience here shows that when 
two per cent of cod-liver oil is fed with the gram 
ration the same effect is produced as by direct sun- 
light. The gram ration fed is made up mostly of 
rolled oats, a good absorbent of the oil In severe 
cases m which the animal is too weak or unwillmg 
to eat the gram, it has been found semoeable to 
administer several cc. of the pure oil by means of 
a medicine dropper When this is msorted mto one 
comer of the mouth there is no difficulty expenenoed 
m causing the animal to swallow 

The oil replaces sunlight because of its high vitamm 
D content, this vitamm having approximately the 
same effect as ultra-violet rays. The vitamm A con- 
tent IB high also, but is not of very great importance 
amoe the alfalfa hay fed the animals tumiaheB it in 
sufficient quantity. When green alfalfa is fed the 
animals durmg the summer months they do not die 
of snuffles, but a oonsiderable number cough, indi- 
eatmg that the vitamm D m the green alfalfa is not 
quite enough to act as a complete preventive 

i Ctoutribution No 72 from the Def artment of Animal 
Hurtmndry 
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Cpoa oeotaionally adding to the ratuin the nmal 
amonnt of oil the ooo^ ceaaea, and complete pro* 
teoiioD u afforded, 

Eabbits have a eertoan form of enafflee known as 
nasal ooooidiosis This type has not been known to 
oceur in the colony here and therefore it can not be 
stated to what extent the oil would, act as a pre- 
ventive 

For the past three winters the addition of the oil to 
the gram ration of gumea-pigs has been found very 
benefleial The losses from pneumonia have been cut 
down very appreciably and there has been a general 
improvement in vitabty In previous years the am- 
nuds were fed sprouted oats in addition to their gram 
and hay, but tl^ was not suffleient The sprouted 
oats IS high enough m vitamm C to prevent scurvy 
but 18 either laekmg or very low m vitamm D, When 
the latter was supplied by means of cod-bver oil the 
ration became comparatively perfect 

The feeding of bberal quantities of green alfalfa 
to gmnearpigs makes them practically immune to 
pneumonia It would seem from this that for guinea- 
pigs the above green feed has snlBment vitamm D 
for protection. Either green alfalfa is higher in 
vitamm D than sprouted oats or, if it is not, protec- 
tion is afforded because it is fed m much larger 
quantities. 

There is still another possibibty and that is that 
grecm alfalfa may be entirely or almost entirely lack- 
ing in vitamm D but contains some other substance 
which acts as a good substitute m buildmg up re- 
sutanec to either pneumonia or snuffles 

The present report is not intended to represent 
ezpenmental work m nutrition but merely the obser- 
vatums of one interested m raising healthy amtnals 
for expenxncntal work m other lines, in this par- 
ticular case, genetics 

Hshaw L. Ibsxk 

Kansas Aobxcdi/fukal 
Exfeiument Station 

THE SCIENTIFIC PAPERS OF WILLARD 
QIBBS 

DumNG the last few months I have been trying in 
vam, both m this ooimtxy and m London, to acquire 
a copy of Willard Gibbs’s ^^Sciedtiffc Papers’’ (Vol- 
ume 1) It IS eertamly a sad commentary that in 
this age of cheap prmtmg, when tons of pxmters’ 
ink flow daily to record and dissemmate the most 
trivial mmdents, the soientifle papers of the greatest 
physical chemist Amenca has produced should be 
unavailable to those who need them. 

It oan not be said that Gibbses papers are of his- 
toncal interest only Unlike most soientifle pnblioa- 


turns of fifty years ago, his wxitiiigB on tiieittio- 
dynamies am as useful to-dsy as they were when 
first puhhiAed. Those who have patiently labored 
through his admittedly diffloult wntmgs am agreed 
that we are far from having exhausted the valuable 
material which lies hidden therem. 

The publisher who would bring out a repnnt of 
the old edition of Qibbi^s papers would certainly 
perform a service to soienee. In the meantime, I 
shall be greatly obliged if any reader oan inform 
me where a hopy of the old edition can be bought. 

Smce wntmg the above, I have obtamed from Pro- 
fessor B. Q. van Name, of Yale University, through 
the kmd offices of Dr A W Kenney, a copy of the 
German edition of Gibbs’s “Thermodynanusohe Sta- 
dien” edited by Wm. Ostwald m 1992;. I understand 
that Professor van Name, who is a near relative of 
Willard Gibbs, will brmg out next year a new edition 
of Gibbs’s Seientifle Papers 

VlOT(» COVMAK 
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AMERICAN ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE 

A SPECIAL FEATURE OP THE SECOND 
NASHVILLE MEETING. SCIENCE 
FOR THE PEOPLE 

iNcsiABiNGLT from ycox to year we witness the 
further correlation of isolated acienUfle foets into 
broad *%ws” of economic value and the application 
of these '^laws” to the welfare of the people as a 
whole. Cunous phenomena not known outnde of 
laboratories twenty years ago ocanbined with others 
equally uncanny are found to form broad banc prin- 
ciples which m one way or another influence the daily 
lives of each and every one of us. With this develop- 
meut there has arisen m the publie mind a keen desire 
for enhghtenment in regard to soienee as a whole, as 
well as m regard to each of the vanous branches into 
which it IS divided 

In order to progress soienee must find support. A 
century ago science was supported ehiefiy by the 
soientifle men themselves, beeause they alone appre- 
ciated the importance and the potential value of seien- 
tifle work. Then others became interested, and still 
later industry took a hand, while at the same tune 
people as a vdioie began to accord generous support 
to soientifle institutions, espeoially to those of their 
own oreatiem. At the present time aoienee in this 
country, end indeed everywhere, ia very largely eop* 
ported by the general pubHe, rither through money 
derived from taxes or by numbertoss dimet donetioBgi 
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With ilie gnming sapport of weimm bf the p6o|de 
goei hand in hand an inereasing responsibility of 
edenoe to the pnUic. The people have a nght to be 
infomied «d! the faets of smenoe, of the progress that 
u bsmg made, and of what soieiioe means to them. 
Soieaoe can no longer stand aloof At the present 
tune one of the very greatest soientifie needs is closer 
contact with the world at lazge-^ better understand- 
ing between the soientiflc workers and those by whom 
most of them are supported 
For the Nashville meetuig of the American Asso- 
ciation and Associated Societies there has been ar- 
ranged as a general session, a sympostum on the broad 
subject of pubhoity for science, that is, the broad 
problem of furmahmg to the people the information 
that they wish and to which they are entitled. Those 
taking part in the symposium, which will probably 
oeoapy both forenoon and aftemomi of Wednesday, 
December 28, are to discuss the subject from the 
points of view of. (1) worker in pure science, 
(2) the publisher of standard soientiflc books, (3) the 
publisher of popular scientiflo books, (4) the editor 
of popular scientific magasmes, (6) the editor of a 
commercial scientific journal, (6) the newspaper syn- 
dicate, (7) the feature wntor, (8) the local news- 
paper, and (9) Scienee Service* 

Another general session at the approaching Nash- 
ville meeting will be devoted to an address on ^‘Science 
and the Newspapers,’’ to be given by Dr William E. 
Ritter, organizer and till recently director of the 
Senppa Institution of Oeeanography at La Jolla, 
California. Dr Ritter is well known to zoologists 
and to biologists generally. He will discuss some 
fundamental aspects of the question of newspaper 
diffusion of scientific knowledge 

AuSTIK H ChASK, 

N 0 W$ MtMager for the Naekvtlle Meettng 

THE THOUSAND-DOLLAR PRIZE TO BE 
AWARDED AT NASHVILLE 

An mteresting feature of the annual meetings of 
the American Association and Associated Societies is 
the award of the American Association Prize. This 
award attracts the attention of the intelligent pubhe 
generally as well as of professional smenoe workers 
and otW people spedally interested in the advance- 
ment of knowledge. If not q^te pecukar, it is at 
least unusual, for eligibilUy to oonsideratiQn consists 
solely in presenting a noteworthy contribution at the 
annual meeting in convocation week and there are no 
restrietlcms aa to subject Tbe prise is surely a very 
valuable thing in American science. The funds by 
^riueh it ilB made posattde have been given to tbe Amer- 
ican Associaiioa by a very genezous monber who does 
not widb lie name made poUie. Its concrete purpose 


is to hslp toward further sdentiflo aoeomplisbmeiit 
some reseaich^woxkffin who have already made a really 
noteworthy contribution. It is hoped tiiat thu finan- 
cial help may make it possible for prize winners to 
oontiiHie their work on a hi^ plane of scientific schol- 
arship Four annual awards have been mode. Cin- 
cinnati, 1923-24, Washington, 1924-26; Kansas City, 
1926-26; Philadelphia, 1026-27. The fifth award 
will be made at the close of the approaching Nashville 
meeting 

The followmg rules for the award of the prize have 
developed from the expenenee of four years. They 
have been approved by the executive committee of 
the association and are m rifeet for the Nashville 
award. 

1 To be oonndored by tiie Oonimittee on Prise Award 
a paper must have been read at a seesion of one of the 
several sections or at a session of one of the organizations 
meeting with the association at the annnal meeting at 
which the award is made 

2 Any paper is to be considered only on the basis of 
work already accomplished, as represented by a finished 
monosenpt, bat it may be in part or in whole a summary 
of work that has been recently published elsewhere 

3 Secretaries of sections and secretaries of organi- 
sations meetuig with the association are adud to send 
in to the Committee on Award, as early in the meeting 
aa possible, nominations or suggestions as to what paper 
or papers of their respective programs should be emi 
sidered by the committee These suggestions are to be 
in writing and are to be sent in to the registration office, 
from which they are to be immediately transmitted to 
the committee 

4. A paper may have the recommendation of a section 
committee, or of u special committee organized by a sec- 
tion, for the consideration of worthy papers 

5 The prize winning paper shoW represent a note- 
worthy contribution to the advancement of science The 
Committee on Award is not to make any special attempt 
to sdeot the beet paper presented at the meetuig 

6 Authors of papers considered need not be members 
of the Amenean Association for the Advancement of Sci- 
enee, nor members of any associated organizations 

7 It is generally undesirable that the prize go to the 
same field of science, or to closely related fields, in two 
consecutive years 

8 Younger workers are to be generally considered be* 
fore workers who are already wril known for scientific 
reasareh 

9. Under no cireumstanees is the pnzo to be divided, 
it Is a single prize of $1,000 

10. The Committee on Award is to report the award 
to the permanent secretary either on the evening of the 
next to the last day of the meettng period or on the last 
dsy. (Usnally there are very few sessions held on the 
Isrt day, which » often Saturday ) The report ie to be 
in writi^, signed by the ehairmaii of the Committee on 
Award. Under no eircumstanoes is the award to be re- 
ported to the permsaent secretary later than the last di^ 
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of tbe Bloating period, which u to be Saturday for the 
aecond NaahTilla meeting 

11 Durix^ the deliberationji of the Oommittee on 
Award, and antil public announcement is made by the 
permanent secretary, the utmost secrecy is to be main* 
tained Even slight hints regarding possible prise winners 
are not to be released in any way before the award is 
announced. Announcement is made to^l news agencies 
at once, by the permanent secretary through the news 
manager for the meeting 

The Conunittee on the Award of the Nashville pnae 
consists of the members named below 

William H Boever, ohatrman, professor of mathemat* 
ies, Washington University, St Louis, Mo 

Roger Adams, professor of chemistry, University of 
Illinois, Urbana, HI 

William Duane, profeesor of biophysics, Harvard Um 
versity, Cambridge, Mass. 

Charles Schucbert, professor of paleontology, Yale 
University, New Haven, Conn 

Robert J Terry, professor of anatomy, Washington 
University, St Louis, Mo 

BnwroK E Livinostow, 
Permanent Secretary 


SCIENTIFIC APPARATUS AND 
LABORATORY METHODS 
AN AQAR MEDIUM FOR PLATING L ACl^ 
DOPHILUS AND L BULGARICU8 

Expsiuekck has demonstrated that I# ac%dophnlm 
grows poorly in ordmary peptone sugar agar and 
that many strains of typical L bulgartcua will not de- 
velop at all in this medium Rettger and Cheplm^ 
(1S12I) employed whey agar m Ibeir expenments. 
The addition of galactose to this medium has been 
found* (1922) to increase its value The author* 
(1924) developed a casein-digest, milk poyvder-digest, 
galactose agar which proved to be quite satisfactory 
for colony study 

Further investigation has indicated that some strams 
of L aeidophtlue and L bulgartcue attam the best 
colony development in wbey-galoetose agar, while 
others reach their optimum growth in digest-galaetose 
medium As a rule, L bulgartcue grows best in di- 

1 Rettger, L F , and Cheplin, H A , 1921, ''The Trans- 
formation of the Intestinal Flora, with special reference 
to the Implantation of Bacillus Acidophilus," Yale Um 
versity Press 

s Rettger, L F, and Kulp, Walter L., 1922, "A Note 
on the Choice of Culture Media for the Study of Lacto 
bacillus, with special reference to the Carbohydrates 
employ^," Abatracte of Bacteriology, Vol 6, p 24 

sRulp, W L, and Rettger, L F, 1924, "A Compara- 
tive Study of L ooidcfMua and L. halgofim," /our 
Boat, 9, 867-394. 


gest galactose agar. In order to msore satuifBetoy 
results, It hss been neoessary to employ both kinds of 
media m tiie study of L. butgarteue eolonies. 

From the standpomt of the duiy laboratory, or of 
any laboratory, where oeeamonal platings of these 
species ore earned out, some objeetm hss been raised 
to both the whey and the digest media because their 
preparation is rather difficult A more simple medium 
and one which is easily prepared has appeared quite 
desirable 

While studying the effect of tomato juice upon the 
growth of different bactenal species, the author found 
that the addition of tomato extract to whey-galactose 
agar brought about a marked increase in the sine of 
L actdophtlua colonics grown on the medium, and that 
it aoeeutuated the x type colony characteristic Fur- 
ther investigation showed that a medium contauung 
tomato juice, peptone and agar fostered the develop- 
ment of as good colony growth as the more compli- 
cated media. 

Expenments were earned out with the object of de- 
tenmnmg what proportions of peptone and tomato 
juice wore neoessaiy for optimum colony development. 

The tomato juice was secured by filtenng the liquid 
portion of canned tomatoes through filter-paper. 
Media were prepared contaming 05 per cent and 1 
per cent peptone and varying proportions of tomato 
juice 

The agar was prepared m the following manner. 

Formula 
Difco peptone 
Tomato juice 
Water to make 1,000 cc. 

Adjustment to pH 7 0 
Agai>— 10 grams 

Autoclave to dissolve agar, filter through a thm layer 
of absorbent cotton, distribute in desired containers, and 
sterUise by autoclaving at 15 lbs steam pressure for 15 
minutes The reaction of the finished product is about 
pH 65 

Comparative platings were made, emplojung 24 
hour-old milk cultures of 12 strains of L aetdopMue 
and 8 strains of L bulgartcua. All agar platings were 
incubated in an atmosphere containing approximately 
10 per cent CO,* (Kulp, 1026) for 48 hours. Whey- 
galactose and the digest-golaetose agar platings of the 
same species were earned along under the same con- 
ditions as controls. 

The results of this experiment and several others of 
like nature mdicate the following; 

1 Agar plating of L actdophtlua and L bulgart4m$ 
made with an agar dOntauung the proper eonoentra- 

sEulp, W. L, 1926, ^'The Determination of VkMo 
Laetobi^ua Amdophilos," SctSKCi, VqL 64, ppw 804r- 
306. 
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ifotl of tdstUKlb juke brinf out the optunnin colony 
duvtf opmeA of these two species In ell ceeea, this 
medium is as acceptable as whey-galaetoBe agar or di* 
gest-galactose agar^ and as a rule it is preferable 
since the colonies of many strains on the tomato agar 
are decidedly larger and more oharactenstic than on 
either of the other media. 

2 Incubation in an atmosphere containing approxi- 
mately 10 per cent COj is desirable for agar platings 
of both species 

3 Two hundred to four hundred cc tomato juice 
per liter plus 1 per cent Difeo peptone produces the 
most satisfactory medium 

4. Agar platings of L buJ^artcuB strains which are 
very exacting in their growth requirements should be 
incubated for 72 hours 

No satisfactoiy explanation can be offered for the 
growth-stimulating effect of tomato juice upon L 
actdophiluB and L hnlgartcHB unless it be in the light 
of an ‘*aaoe6sory substance or substances ** 

Both of these species require carbohydrate for 
growth The amount of sugar m tomatoes vanes from 
two to four per cent j it is mode up chiefly of hexoses 
Two hundred to four hundred ce of tomato juice per 
liter fully satisfy the carbohydrate requirements of 
these organisms. 

However^ L aetdopMluB develops pooiiy in ordinary 
nutnent agar containing added hexoses, and many 
strains of L bulgancM will not grow at all in such a 
roediumi no matter what sugar is present There must 
be some other factor m tomato agar, therefore, in ad- 
dition to the carbohydrate, which stimulates the 
growth of these organisms. 

WAi/ncR L. Kulp 

Laknutout gv Qxkxral Baotxbiolooy, 

Yaub rrNiYXBsnr 


SPECIAL ARTICLES 

THE ORIGIN AND DISTRIBUTION OF 
SCIENTIFIC MEN 

Thu fourth edition of the Biographioal Directory 
ef American Men of Science, which will be published 
in December, oontams an appendix describing the 
methods that were used to aele^ the scientifle men who 
are designated m the book as those iriiose eontribu- 
tions to soienoa have been of the greatest value. 
There were added in the third and fourth editions 
(1921 mid 1927) 601 names to the thousand first 
seleeted m 1003 and reseleeted in 1909. In the book 
there will be given a statutuud study of the origin 
and dtstadbution of these suentiflc men, and it may be 
'WtOk while to print in Soobkcb some of the data. 

In the produetum of ttte 601 seientifio m«a New 
Toric leads with 67, followed hf Ohio Fith 49, 


Massachusetts witti 48, Illmois with 46 and Penn- 
sylvania witii 41. The group of states next follow- 
ing consists of Iowa 27, Wisconsin 24, Missoori 2L 
The position of the North Central States is note- 
worthy, and IS further emphasised by the situation 
in states having a productivity between 10 and 20, 
namely, Indiana 18, Connecticut 16, Minnesota 14, 
Maryland 13, Michigan 13, Cahfonua 11, Kansas 11. 
The number of scientific men coming from the South 
Atlantic, South Central and Western divisums u 
small, though there has been some gam sinee 1903 

Of the leading thousand scientific men selected m 
1003, Massachusetts produced 134 and Connecticut 
40 At the time of their birth Boston was the m- 
telleetual center of the country New York m pro- 
portion to its population had then produced about 
half as many seientifio men as Massachusetts and 
Connecticut, the North Central States about one 
third as many The situation had changed for the 
list of 1910 Reduced to comparable figures the 
birth rate of leadmg scientific men per million of 
population had fallen in Massachusetts from 109 to 
85, m Connecticut from 87 to 57 In Michigan it 
had increased from 37 to 74, m Minnesota from 23 
to 59, m Wisconsin from 45 to 64 The mtellectual 
feoundity of the North Central States, as compared 
with New England, has now further mcreased, ex- 
tendmg westward and southward to Iowa, Missouri 
and Kansas. 

If the 601 scientific men are increased to 1,000 
proportionately distributed, which is approziinately 
the result that would have been obtamed if 1,000 had 
been seleeted, the gains or losses of each state may 
be found The situation in New England is onunons 
for the future Every state has lost and it appears 
that the rural population is becoming intellectually 
sterile. Of the thousand leading smentifio men m 
1903, Marne had produced 29, of whom 19 ranked 
m the first 500 Of 601 seientifio men mostly bom 
less than 60 years ago, the state has produced six; 
if a thousand had been selected the most probable 
number would have been ten It has consequently 
lost 19, two thirds of its productivity. MassachaseittB 
has lost 54. Analogous conditions obtain m all the 
Now England States and southward along the At- 
lantic, The losses of New York, New Jersey and 
Maryland, m spite of, or it may he because of, their 
enormous increase in wealth, are startling Pennsyl- 
vania and Delaware remain nearly stationary; thste 
are small gams m most of the South Atlantic and 
South Central States. 

The losses of the eastern states are counter-balanced 
by the gains of the oebtral states, notably IHibois, 
Minnesota, Iowa, Miosoun, Kansas and Nebra^ca. 
All the central states have gained except Miriugaa, 
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tboogh the gams in OMo and Indian an amalL 
*Shm thm an tha most eastern of the states and 
appear to be foUovmg in the wake of the AtUntio 
seaboard Further to the west then tend to be mod- 
erate gams whieh prediet a large future development 
So indeed westward does the eourse of seienoe take 
its way, but it is not gratifying if the eastern states 
do not equal the eoltnral nations of Europe befon 
losing their leadership This may indicate a waning 
of the world’s great era in scienoe. 

Ten of the soientiflo men on the list of 1921 have 
died, giving an annual death rate of 4 7 per thousand, 
which IS about normal tor men of that age. Of the 
691 remaining on ihe lists of 1921 and 1927, 122 live 
in New York, 57 in Massaohusetts, 52 m Illmois and 
47 m California If the numbers are increased to 
1,000 and proportionately distributed, it appears that 
m comparison with the thousand of 1906 Massachu- 
setts has lost 49, whereas Illinois has gamed 24 and 
Cahfonua 23 Every New England state, as also 
New Jersey, Maryland, Tuginia and North Caro- 
lina, have a smaller proportion of these leading scien- 
tific men than they had 21 years ago. New York has 
gained 11 Pennsylvania has lost two Next to Illi- 
nois and California, Mmnesota has the largest gam 
The smaller gams or losses m other states show the 
real situation at the tune and are significant, espe- 
mally m view of the groupmg by regions 
When we compare the bir& places and resideDees 
we find that New York has acquired 66 more of the 
seientifle men than it has produced, the mdividoals 
of course not always being the same Massachusetts 
has gamed 9, Connecticut 4, New Jersey 10 and 
Maryland 10, these representing men called to the 
universities. Illmois for the same reason has gamed 
7, Michigan 5 and Minnesota 4, In the other central 
states the loss has been large One hundred and 
sixty, more than one fourth, of the scientific men were 
bom m them and only 55 reside there There are 
but few seientifio men bom m Washington while many 
are employed m that city by the government. Of the 
new group, three were bom m the Distnot of 
Columbia and 76 reside there Eighty-six of the sm- 
entiflc men were bom abroad, so they more than sup- 
ply the excess m Washington and the balance remains 
nearly even for the different states 
In 1906 one half (501/1,000) of the leading scien- 
hfie men of the United States resided m tiie North 
Atlantic States and somewhat more than one half 
(618/093) had been bom there In the short penod 
of 26 years the proportion of those bom m these 
states has fallen to one third (200/598) and tiie 
percentage of those residing there to 44.5 per cent 
(263/591) The cities of the eastern seaboard depend 
m large measure on Europe for their population, on 


the eentesl west for their wealth and for their kadavi* 
They will face a difieult situation whan famnigntton 
is nearly eut off and eenters of wealth and eoltuxe 
develop toward the west. It might be suppoaed that 
as wealth moreaaea m the hands of a plutocracy, so 
smentifio and other culture would merease m its can- 
ters. There has obviously been no change m native 
ability m the eourse of a few years The only sug- 
gestion here made is that the state universities and 
denominational colleges of the eentral and western 
states are more nearly m touch with the people then 
the privately controlled umveraties of the east and 
have proved to be the better agencies for the selec- 
tion and trammg of those having ability and ideal 
mterests 

The eastern universities provide education for more 
men who become leaders in science than the states 
produce As American students foimerly went to 
Germany for advanced work, so m a later penod they 
tended to congregate in the endowed umversities of 
the Atlantic seaboard The first degree of doctor of 
philosophy in the United States was given by Yale 
University in 1861, the first scientific man to receive 
it being Josiah WiUard Oibbs in 1863 Pnor to 1876, 
Yale had given 18 doctorates in the sciences, Harvard 
4, Columbia and Cornell 2 each Then was estab- 
liihed the Johns Hopkins University, opening a new 
era of higher education and seientifle research in the 
United States. In the following 20 years the Johns 
Hopkins conferred 179 doctorates in the sciences and 
84 of the rempiefits (some had died) were on the list 
of 1,000 scientific men of 1910 During this period 
Columbia conferred 67 such degrees. Harvard 66, Tab 
66, Cornell 33, Pennsylvania 22, Clark (opened in 
1888) 21, Chicago (opened in 1892) 8, all other uni- 
versitieB 66.^ 

Up to and including 1910, the univermUes of the 
United States had conferred 2/513 doctorates for work 
in tiie sciences, the distnbution being, Johns Hopkins 
434, Chicago 276, Yale 271, Columbia 268, Harvard 
267, Cornell 222, Pennsybrama 172, Clark 150, all 
others 453. Thus eight endowed umvemties awarded 
more than four fifths of these degrees In 1926 ac- 
cording to data complied for the National Research 
Council by Calhe Hull and Clarence J. West there 
were 740 doctorates conferred in the sciences, the 
numbers for the leading institutions being: Chieago 
78, Wisconsin 53, Johns Hopkins 50, Columlna 49, 
HUnoiB 4A Cornell 43, Cahfonua 38, Yide 88, Har- 

I These statistice ecueeming doctorates in the scUnoes 
are from an unpublished study. From 1698 to 1615 there 
was printed each year in Somroi an article on doetoiates 
conferred by AmerleaiL uaivmities, inchidlng tiie names 
of the recipients and the sQhjeets of the theses in the 
natural and exact setenee i . 





Bemm 


mind Wuhingtoii 38, Miiuwini» 80, Iowa 88, OUo 
State 2B. Thue CSiieago m tbe aeotral west is far in 
adranee of the eastern pnvately oontroUed nmvem- 
ties and the seven eastern nnivemhes vrhieh had oon- 
ferred prior to 1010 nearly three quarters of all the 
degrees in 1926 conferred fewer than seven state uni- 
versities of the north central states and Califomia. 

Of the institutions from which the 601 scientifle men 
received their degrees, Harvard with 41 bachelors, 62 
doctors of philosophy and three doctors of medicine, 
stands foremost as it did m 1903 It is, however, now 
surpassed hy Chicago m the number of doctorates, 
as it was by the Johns Hopkins at the earlier period 
After these three universities comes Columbia, fol* 
towed by Yale, Pennsylvania, Cornell and California 
The institutions whose graduates are in the twenties 
are Michigan, Minnesota, Princeton and the Massa- 
chusetts Institute, ranging from 18 to 12 are Wts- 
eonsin, Stanford, Indiana, Kansas, Illinois and Ohio 
State The pnvately endowed universities still lead 
m the number of scientiilc men for whose education 
they were responsible usually some twenty to twenty- 
6vo years ago They probably do not do so for the 
men graduated to-day, but we must wait another 
twenty years before the figures will be at hand 
Many of the 41 bachelors who received degrees from 
Harvard and the 15 from Columbia and from Yale 
went to these universities from other institutions after 
they had planned their careers and the influenoe of 
the eastern endowed universities in the creation of 
scientific men u not large The private colleges are 
also losing the influence that they formerly had In 
the thousand of 1906 there were 23 graduates of 
Pnneeton and of Amherst, 16 of Wesleyan, 14 of 
Williams, 10 of Dartmouth and of Oberhn For the 
contemporary hst of 601 men the numbers are Wes- 
leyan 8, Pnneeton, Dartmouth and Wilhams 5, Am- 
herst 4, Oberiin 2 

AnoAer change that can not be regarded as wholly 
auspicious 18 the small number of the younger scien- 
tific men who have stndied at foreign universitieB In 
so far as this means such advance in our own msti- 
ttthons that it is needless to go abroad for special 
wozk it 18 gratifying. But it may result m lesser 
devotion to the ideals of scholarship and research that 
had their florescence in the Qerman university of the 
nineteenth eentury. Of the thousand of 1906, 117 
had studied m Berlin, 64 m Leipzig, 69 m Oottingeix, 
56 in Heidetbeig, and a loige proportion had received 
degrees from these and other Oerman universities. Of 
the eontemporary 601 only one haa a degree from 
Berlin, none from Leipzig. This refers, of course, to 
men working in the period preceding the war Per- 
haps now the vanous eyatems of unattached fdllow- 
ships may kad to a buyer mtenuitioiial interchange 
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of students. Before graduate students can afford to 
study abroad, we must, however, find a method hy 
v^h younger seientifle men receive positions in ac- 
cordance with their ability rather than through the 
lufiuenoe of the professors with whom they work. 

The majonty of scientific men still find their careers 
in universities 3585 (the decimal here and else- 
where referring to a divided position) of the 591 men 
hold academic positions and m the mam earn their 
salaries by teaching There are 95 connected with the 
research institutions that ore the most notable devid- 
opment in soientiflo investigation of the present cen- 
tury. Sixty-two are engaged in mdustnal wotk, 
largely in the research laboratories of the corpora- 
tions, where their work is not confined to apphed em- 
euoe and will doubtless be more and more extended 
to the fundamental problems whose cultivation and 
by-products have an economic value far beyond their 
cost Such work is bendes only a proper retam to 
society for the wealth acquired by monopoly A pub- 
hc service corporation such as the Ameriean Tele- 
phone and Telegraph Company, whose profits are 
linuted only by legal regulations, could easily and 
properly support and give the best fambties to sei- 
entifle men engaged m research m physics, chemistry, 
mathematiOB and psychology 74.6 of the men are 
employed by the government. Here agam the worii 
18 largely but not wholly m apphed soienoe, and here 
agam the most beneficial use of money collected by 
taxation would be the support of research that of all 
services is the most important for the nation and for 
the world. 

Of these scientific men 60 7 per cent hold academic 
positions as compared with 73 8 per cent, of those 
m the list of 1010. It has been recognized that there 
has been since the war a movement of scieutiflo man 
from the universities to the research and mdustnal 
laboratories and we have here a measure of its extent. 
If the numbers are, as above explamed, moreased to a 
thousand we find that of this younger group the uni- 
versities and colleges have lost 133 The research 
institutions have gamed 885, the mdustnal labora- 
tones and apphed science 46, the govenunent services 
145 There is only one who may be classed os an 
amateur m the present hst, as compared with 18 in 
1910 We have never had m Amenoa a group of men, 
such os was represented m England by Dorwm, Gal- 
ton, Rayleigh and Huggins, who devoted themselves to 
scienhflo work without oeoupying a soientiflo position. 
The specialization of science and democratic inshtn* 
tions have now led to the practical disappearance of 
those who eontnbute signiflcantly to the advauemnent 
of sdenee without beuig professioiially engaged in 
scientific or edueational work. But we now have men 
who axe professionally engaged m researoh. 
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The igares for the separate smenees dtov that 
nearly all mathematieians are teaeben. Astronomy 
and patholo^ are eepeoially well represented m the 
research mstitntions, geology and to a lesser extent 
phystes, botany and soology, m the government work, 
physios and chemistry in the industrial laboratones 
and applied scienee 

In treating the number of seientiflo men connected 
with different institutions we are in the mam con- 
cerned with the present strength of the institutions 
rather than with changes m distribution, so all the sci- 
entiflc men are mcluded We have 1^76 instead of 
1,000 as in the earber lists. The competition for 
inclusion is now, however, more severe, for the list of 
1906 included about one fourth of the scientiBe men 
of the country, whereas the present list includes only 
about one twelfth The figures given are conse- 
quently relative An increase of about 17 6 per eent 
means that an institution has remained stationary in 
its relation to other mshtutions 

Harvard has on its faculties 895 of these leading 
scientific men and has gamed 23 since 1900 Under 
the existing system of university administration honor 
should be given to Mr Ebot and Mr Lowell for mam- 
tammg high academic traditions In 1906 Harvard 
had 66 5 of our thousand leading scientific men, 
Columbia 60, and Chicago 39 Now of 1476 leading 
scientific men Harvard has 89.5, Chicago 53 5, and 
Columbia 46A It should also be noticed that Har- 
vard has 21 of the younger men of the group of 250, 
as compared with 15 at Chicago and 7 at Columbia. 
Following these three universitieB are Tale with 42 5 
and California and the Johns Hopkms bracketed with 
405 Cornell, which comes next, has lost relatively 
There then follow the throe state universities, Mich- 
igan, Wisconsin and lllmois, of which llbnois has 
gained the most Next come four endowed institu- 
tions, Stanford, Pennsylvania, Pnneeton and the 
Massachusetts Institute of Technology Washington 
(St Louis) IB in the same group and has the largest 
gam The only other universities having ten or more 
of these loading scientific men are Minnesota and the 
Ohio State Apart from Columbia the universities 
that have lost most relatively are Missouri, Wesleyan, 
Syracuse, New York and Virginia 

The past twenty-mx years have witnessed the de- 
velopment of endowed research institutions and the 
Carnegie Institution of Washington now stands next 
to Harvard and Chicago m the number of its scien- 
tific men of distmction. The Rockefeller Institute, 
limited to medical research, has also attained a high 
pontion In this penod the Carnegie Institution has 
grown from 7 to 47, the Rockefeller Institute from 
3 to 19. The Boyce Thompson Institute, the Wistar 


Institute and the Mayo Clitue also show gains. The 
Amenoan Museum of Natural History and the New 
York Botamoal Garden, with respectively 18 and 8 
of the smentifle men, rank before most umversities and 
show a gain sinee 1906. It is of interest that these 
institutions can flourish under support and control 
partly pnvate and partly pubbe 

The industrial laboratones of the corporations, like 
the endowed institutions for research, have enjoyed a 
notable growth which is scarcely measured by the 11 
men recordbd for the General Electne Company, the 
10 for the Bell Laboratories and other parts of the 
Telephone System and the 5 for the Eastman Kodak 
Company Industnal research, like advances in engi- 
neenng, » not always recorded m scientifle papers, 
and IS often a cooperative undertaking for which 
credit 18 not assigned to individuals. It is, however, 
to be noted that the number of leading scientifle men 
under these three corporations has greatly increased 
and of 26 all but three belong to the group consisting 
mamly of younger scientific men 

The Bureau of Standards has during the penod m- 
creased the number of leading scientific men in its 
laboratones from 8 to 23 The Geological Survey, 
with 28 6, IS the strongest group in a single science, 
but relatively it has lost ground somewhat since 1906, 
as has also the Department of Agriculture. The 
Smithsonian Institution, with its government sup- 
ported subsidiaries, has remained stationary, but this 
means a moderate relative loss. The U. S Public 
Health Service has gamed and some states and mumci- 
pabties are now cooperating in this work. 

In the book a table is printed showing the ten 
strongest departments m each smenoe am* their gam 
or loss smee 1906. Harvard shows its leadership not 
only as a whole but in nearly every department It 
stands first among universities m physics, chemistry^ 
geology, botany, soology, physiology and pathology, 
second m mathematics, third m astronomy and psy- 
chology, fourth m anthropology There has been a 
gam since 1906 m every departinont except anatomy 
and psychology, though m several cases the gams ore 
due only to the increased number of mdividuals on the 
present list Chicago stands first in mathematics and 
second m soology Columbia stands first m psychol- 
ogy, but does not in any other scienee have a rank 
higher than fifth The U S Bureau of Standards 
leads m physios and the Bureau of Ethnology in an- 
thropology By a wide margin the Carnegie Institu- 
tion leads in astronomy, the U S. Geological Surv^ 
m geology, ^ U. S Department of Agncultare in 
botai^ and the Rookefdler Institute m pathologj^. 

J. McKsbk Catwl 

GABBteOK, N. Y., 

NovmcsBa l, 1927 
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PRELIMINARY ANNOUN^ftMENi- 
THE SECOND NASHVILLE MEET- 
INC OF THE AMERICAN ASSOCIA- 
TION FOR THE ADVANCEMENT 
OF SCIENCE AND ASSOCI- 
ATED SOCIETIES 

THE ANNOUNCEMENT AND THE GENEBAL 
PBOGBAM 

This special issue of Scisncb is sent to all mem- 
bers of the Amenoan Association, whether they 
regularly receive this journal or The Scientific 
Monthly It eontains general and speeifle mfonua- 

Those planning to attend the second Nashville 
meeting should arrange for lodging aooommoda- 
tions at once The meeting is to open on Monday 
evenmg, December 26 A list of hotel and dormi- 
tory accommodations that will be available for 
this meeting, including information as to prices 
and showing the lodging headquarters for many 
of the sciences, appears in this issue of Soibnok. 
See also tlie section on Organizations and that 
on Sessions of the Sections, m this issue 
All who are to present papers at Nashville, 
whether association members or not, should send 
their manusonpts to the permanent secretary’s 
office (Smithsonian Institution Building, Wash- 
ington, D C.) as soon as possible A second copy 
of each paper should be sent to Scienee Service 
(21st and B Sts., Washmgton, D C ) and a third 
copy to the society or section secretary m whose 
program the paper is to bo presented 
When purohasmg the railway ticket to Nashville 
each purehaser should secure from the railway 
ticket agent a cortiflcate for the meeting of the 
American Association for the Advancement of 
Bmence and Assocuited Societies See the section 
on Railway Transportation, this issue of Soisnob 
Life members of the association and annual 
members who have paid their dues for the eurrent 
year should bnng with them to Nashville th^ 
blue memberdup eards, which identify them as m 
good standing tor the assoeiation year 1927-38. 
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ticm about tbe second Nadiville meeting The torn- 
plfite general program of the meeting will be avail- 
able at the registration offloes at NadiviUe, in the 
Andrew Jackson Hotel, on Monday, December 26, 
and throughout the week. Begutration will begin at 
9 on Monday Members of the association who do 
not attend the meeting may each secure a free copy 
of the general program promptly if they request it 
from the permanent secretary's office, Smithsonian 
Institution Building, Washington, D C, provided 
that their dues for the association year 1927-28 have 
been paid Bequests should be received by Deoem- 
ber 22. If received later, they can not be given 
attention till after the close of the meeting 

THE VALUE OF THE ANNUAL MEETINGfl OF 
THE ASSOCIATION 

One of the chief ways by which the American Asso- 
ciation aids the advancement of scienoe consists in 
the holding of these annual meetings,^ preparations 
for which now begin more than a year in advance in 
every ease They are large and complez, for they 
embrace nearly all of the broader fields of scientific 
study. 

For the cultivation of some of the special sciences 
they are not in recent years so important as they 
once were, for each branch of science now has its own 
special Amencan organisation and many of these 
organisations now meet at other times or at other 
places Borne of them still meet regularly with the 
association, however, and others do so occasionally, 
especially at the larger four-yearly meetmgs, one of 
which occurs at the close of each leap year The 
organisation of the mfiociation is available os on aid 
to the societies that desirs to hold meetings in the 
general convention of convocation week and the asso- 
ciation undertakes to provide facilities for all these 
With the aid of the local committees for each annual 
meeting it cares for the local needs of all the organi- 
sations that are to take part and the Washington 
office arranges reduced railway rates, manages the 
publication of the general program and directs the 
registration at the meeting. 

Although most of the special smentiflo societies now 
find it necessary or deurable to meet separately or in 
small groups for the presentation of their eontnbu- 
tions and for their legislative and executive pioceed- 
inga, it is being mcreaamgly appreciated that such 
means for the cultivation of the special smences ore 
not wholly adequate Seientifle researoh now gen- 
erally mvolves much eooperativa exchange between 
workers m distinct fields and workers in any one of 
the seienoes must somehow be kept acquainted with 

1 See BcnsiioB for November 25, page 492. 


what IB beug dime in other aeieneae. Vva&mmxtf 
it u also becoming inereasuigly clear that, for the 
welfare of all oonoemed, the knowledge and wiadonr" 
of workers in scienee must somehow be passed along 
to intelligent people in general, and just us rapidly 
as posable* With respeot to these needs the annual 
meetings of the Amenean Association and Associated 
Societies funidi means and opportunities that can 
not be supplied by the more epecialiBed meetings 
These great conventions promote and encourage the 
interchange of ideas among specialists m different 
lines of work and they supply one of the most valu- 
able forms of contact between the devotees of scienoe 
and the public. Such centrifugal diffuaon of knowl- 
edge as IS here implied is surely essential to the 
advance of the sciences and of science lu general and 
to national and mtemational welfare. From this 
point of view the complexity of our annual Chnatmas- 
week meetings, due to the fact that nearly all lines 
of serious study are represented m them, constitutes 
one of their greatest values They bring together 
scienee workers from remote fields and they function 
as a sort of annual public exposition of what smeiice 
IS doing and trying to do The news service at our 
meetings is specially important in the latter connec- 
tion The opportumties here provided for personal 
contact and the formation and renewal of acquain- 
tance and friendship should not be undervalued The 
joint sessions of several soimtiflo groups, which are 
becommg more common at recent meetings, are also 
specially important, as are also the general sessions 
at which the broa^r aspects of scientific endeavor 
receive attention 

A BlEETINd IN THE SOUTH 

The annual meetings of the association are dis- 
tributed, in a period of years, over approxunatdy 
the eastern half of the region in which most of its 
members reside. Four have been held in Canada, two 
in Minneapolis and one in Kansas City. There have 
been four meetings m the South, one at Charleston, 
South Carolina (in March, 1850, when the organisa- 
tion was two years old), one at Naahniie (tn August, 
1877), one at New Orleans (in Oeoember, 1906) and 
one at Atlanta (m December, 1913). Most ffia 
annual meetings have occurred in the region rougUy 
represented by tbs tinangle whose angtes are Chicago, 
New Toik and Wadiingtbn. 

The meeting now announced is to be the second 
NadivQle meeting and tiie fifSi to oecor in the South 
It will be the eighty-fourth meeting of the aaeocia- 
tion. While aeaooiation memhanhip in not so huge 
in the Bonthem States as in other parks, yet oupr 
aottthem members am not beUnd the h 
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wippoftt tit th« advluMnieiit of oounoe. It is liopod 
that many profsisumai scientific vorfcers and many 
friends of seumtiflc progress and broad education, 
who may have been unable to attend the recent meet- 
ings of the association on account of their distance, 
will find it possible to be present at this Nashville 
meetiiig. 

While it would not become a natural scientist in 
these days to attempt a long-time forecast of the 
weather conditions that are likely to prevail in eon- 
^ vocation week at Nashville, yet it is safe to mention 
the great probability that Nashville weather at Christ- 
mas tune will bo pleasant and satisfactory for our 
meeting More emphasu may be placed on the een- 
tral location of this meeting place, it is nearly central 
m the region over which the annual meetmgs have 
been distributed. 

A large attendance is aasnred, and the local com- 
mittee has been so efficient m making the preliminary 
arrangements that there is no question that all who 
attend will be well eared for As is riiown by the 
following pages, the meeting promises to be very suc- 
cessful in every way. 

The association and the societies that are to meet 
with it at Nashville will be the guests of Vanderbilt 
University, the George Peabody College for Teachers 
and the Ward-Belmont College for Women. The 
Nashville Chamber of Commerce is contributing m 
financial and other ways Its convention secretary, 
Mr. W. N. Porter, is ehairmaa of the local eoromittee 
on hotels and housing The Tennessee Academy of 
Science has played an important part in the prepa- 
rations and the local committees have been aided by 
Scamtt College, the Southern Y. M C. A. Graduate 
School and the Nashville Public Schools We may be 
sure that Nashville hospitality will be unsurpassed. 

local oommittnes and local RBPBEBENTA 
TIVES OE 8E0TZ0NB FOB THE SECOND 
NASHVILLE MEBTINO 

Genmd CMman of NaohMs Cemmittecf 

W. 8 Lesriiera, M.D., professor of prerentivs stedi- 
eiae sad pnblie health, Vsuderbilt Medical School. 

ComnUttoo on dmmffomonU 

JiduL W. Barton, sMnnon; vice-president of Ward- 
Brimottt College. 

H. A. Webb^ soorslory; professor of chemistry, Qeorge 
Fsabod^f OoUege. 

L. Ci Qlean, professor of geology, Ysaderbilt Uni- 
verriiy, 

0. Ouiby Bobineon, dean and professor of medieine, 
Vadderidh lis^ SduwL 

T, IfisOm, profsMor esserltits of orgsaio chemiatry. 
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A E. Parkins, professor of geography, Qeorgs Psop 
body College 

W. N. Porter, convention secretary of the Nashville 
Chamber of Oommeree 

J. M. Breckeniidge, professor of chemistry, Vonderbitt 
University 

G. B Mayfield, associate professor of German, Vander* 
bilt University 

A F. Gainer, sssistaiit engineer, N C A St L* 
Bailroad 

A J. Didcoot, business manager, George Peabody 
OoUege 

H. H. Shoulders, president of the NsriiviUe Academy 
of Medicine. 

E. L. Bishop, State Health Oomnnssioner of Tennessee.. 
A W. Wnght, assistant professor of pathology, Van- 
dorbUt Medical School 

H C. Weber, superintendent of the Nashville PnUia 
Schoola 

CommMeo on Ftnanos 
John W Barton, Chairman 
Henry E Colton 
Charles M McCabe 

Commitee on Meeting Plaoee 
A E Parkins, Chairman 
F J Lewis 
B E Baber 
W H HoUinshead ^ 

W D. Strayhom 

Commiiiee on Hotels and Hawing 
W N Porter, Chapman 
Lee J. LoTenthai 
8 C. Garrison 

Committee on Exhibition 
J. M Breekenndge, Cho^rman 
F D Dressier 
E W Goodpasture 

Committee on Loeat Tranepartation 
A. F. Ganier, Chowmon 
J P W Brown 
W. F. Pond 

Committee on FubUottg and 
Hon-teoknieal Leetnree 
G B. Mayflrid, Choirman 
H. A Webb 
T, J. Nomer 
T. H. Alexander 
J, S Stahlman, Jr« 

CommGtss on Entertainment 
A W. Wright, Ohairmon 
CL P. Ooiu^ 

IfirsL A B. 
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W W Carpenter 
Alt WiUiama 

Each section of the association has, as usual, 'a 
local representative to look after the needs of the 
organizations that are related to the section. A list 
of the names of the local representiltiveB is given be- 
low 

Bepreaewtaiwca for 8eet%on» 

Section A (Mathematics), C M Sarratt 

Section B (Physics), C R Fountain 

Section C (Chemistry), L J Bircher 

Section J> (Astronomy), James McClure 

Section £ (Geology and Geography), It, C Glenn 

Section F (Zoological Sciences), £ £ Beinke 

Section G (Botanical Sciences), J M. Shaver ^ 

Section H (Anthropology), W V Weatherford 

Section 1 (Psychology), Joseph Peterson. 

Section K (Social and £conomic Sciences), C B 
Duncan 

Section L (Historical and Philological Sciences), H 0 
Sanborn 

Section M (£ngmeering), W H Bchnerman 
Section N (Medical Sciences), P D I«ainsoii 
Section O (Agriculture), K 0 Davis. 

Section Q (Education), 8 J Phelps* 

For organizations not related to any particular section, 
0 P Gonnell. 

OFBICOEBS OF THE ASSOCSCATION FOR THE 
CALENDAR YEAR 1927, INCLUDING THE 
SECOND NASHVILLE MEETING 

Prebxdsmt 

Arthur A Noyes, California Institute of Technology, 
Pasadena, Calif 

Rktibinq Pxo&siDEirr 

L H Bailey, 103 Sage Place, Ithaca, N Y 
Vick-Pbkbidsktb, RsnaiNo Vics-Pkesxdsntb akd 

SXCRICIARIXS OF TUX SECTIONS 

Seotwn A (Mathematics) 

Vice President, Dunham Jackson, University of Minne 
sota, Minneapolis, Minn 

Retiring Vico President, Edward V. Huntington, Har 
vard University, Cambridge, Mass. 

Secretary, B C Archibald, Brown University, Provi 
denoe, B I 
Section B (Physwss) 

Vice President, A H (jompton, University of Chicago, 
(^ago, HI 

Retiring Vice President, William Duane, Bio Physical 
Laboratories, Harvard Univeruty, 695 Huntington Ave , 
Boston, Mass. 

Beeretary, A L. Hughes, Washington University, St 
Louis;, Mo 

SecMoa C (Ckemwtfp) • 

Viea-Presideat, Roger Adams, UidveisRy of SRnois, 
Urbaaa, IB. 


Retiring Viee-Prendent, Lander W. Jones, Prineeloa 
Universify, Pnnoeton, N. J 

Secretary, Gerhard Dietiichson, Massecihwtts Xneti- 
tute of Technology, Cambridge, Maes. 

Section D (Astronomy) , 

Vice-President, Walter S. Adams, Mt Wilson Observe 
tory, Pasadena, Calif 

Retiring Vioe-Preeident, Robert O Aitken, Uck Obser- 
vatory, Mt Hamilton, Calif 
Secretary, Philip Fox, Dearborn Observatory, North- 
western University, Evanston, HI 
HcoUon S (Qsoloyy ond Geography) 

Viee-Premdmit, Charles Scfauchert, Yale University, 
New Havon, Conn 

Retiring Vice-President, G H. Ashley, State Capitol, 
Harrisburg, Pa. 

Secretary, G R. Mansfield, U S Qeotogical Survey, 
Washington, D C 
Section F (Zoological Sciences) 

Vice-President, 0 £ MeClung, University of Pennsyl 
vama, Philadelphia, Fa. 

Retiring Vice-President, Winterton C Curtis, Univer 
sity of Missouri, Columbia, Mo. 

Secretary, Geo. T Hargitt, Syracuse Univerrity, Syra- 
cuse, N Y 

iScctioa G (Botanical Sciences) 

Vice-President, Wilham Cromer, Boyce Thompson In 
stitttte for Plant Research, Yonkers, N Y 
Retiring Vice-Prestdent, Benjamin M. Duggar, Untver 
sity of Wisconsin, Madison, Wis 
Secretary, Sam F Tielease, Columbia University, New 
York, N Y 

Section B (Anthropology) : 

Viee-Prsaidmit, H J. Terry, Washington University, 
St. Louis, Mo 

Retiring Vice-President, B. Bennett Bean, Umveislty 
of Virginia, University, Va. 

Secretary, Fay Cooper CTole, Umvemty of Chicago, 
Queago, III 

Section I (Fsyehclogy) : 

Viee-Preeident, Knight Dunlap, Johns Ho|Auiw Uni- 
versity, BsJHmore, Md. 

Retiring Vice-President, Margaret Floy Wariibum, 
Vasssr College, Poughke^sle, N. 7. 

Secretary, Frank N Freeman, University of Chicago, 
Chicago, HI 

Section K (Somal and Beonomte SciCTices ) . 

Vice President, W B Leathers, Vanderbilt Universi^, 
Nashville, Tenn. 

Retiring Vice-President, Joseph H Wdlits, University 
of Penniylvfuiia, Philadelphia, Pa. 

(No secretary has been elected since the resignation of 
Doctor F. L Hoffman last year, and no program for Sec- 
tion K has been arranged for the Nashvillo meeting.) 
Seaticn L (Hisicnoal and FkMogiosl Sciences) t 
Viee-President, Harry Elmer Barnes, Smitii Ccdlage, 
Northampton, Mass. 

Retiring Viee-Prendent, W. Ctarl Rvfa% IMmvty of 
Michigan, Ann Arbor, Mith. 

Secretary, Fredanek £. Branch, library of Congmn, 
Washington, D, C. 
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Viea-Pnti4Mtf A* K. Talbot, Univemty of ZUinoii, 
Urbraa, HI. 

Betinng Vioe PreRideni, C R, Bschorda^ Lehigh Uni- 
venity, Bethlehem, Pa. 

Semtary, N H Heck, U 8 Ck»aat and Geodetic Sur 
vey, Washington, O C 
SecUon K (Ifodml Sot&ncea) 

Yieo-President, G Ganby Robinson, Vanderbilt Univer- 
sity, KashviUe, Tenn 

Retiring Vice-President, Bufns I Oole, Rockefeller 
Hospital, New York, N Y 

Seeretaty, A. J Goldforb, College of the City of New 
York, Now York, N Y 
j^cotKm 0 (AffHeuUv/re) 

Viee-Prooident, L £ Coll, Kansas State Agricultural 
College, Manhattan, Kans 

Botinng Vico President, C F Marbut, U 8 Bureau 
of Soils, Washington, D G 

Secretary, P £ Brown, Iowa State College, Amos, 
Iowa 

Section Q (Sducatum) * 

Vice President, Arthur I Gates, Teachers College, 
Columbia University, New York, N Y 

Retiring Vice-President, Melvin £ Haggerty, Umver 
Bity of Minnesota, Minneapolis, Minn. 

Seeretaiy, A. S Barr, University of Wiseonsm, Modi 
son, Wia 

Permanskt Sborbtabt 

Burton £ Livingston, Johns Hopkins University, Bal 
timore, Md. (Association m^ address* Smithsonian In 
stitution Building, Washington, DC) 

Gekkral Secrbtart 

W J Humphreys, U S Weather Bureau, Waehington, 
n C 

Treasurer 

John L Wirt, Oamegie Institution of Washington, 
Washington, D C 

Seorbta&t or the Coukcil and Proorah Editor 

Sam F Trelease, Columbia University, New York, 
N T. 

EixctmvE Assistant 

Sam Woodley, Smithsonian Institution Building, Wash 
ington, D. 0. 

Auditor 

R B Sosmaa, Geophysical Laboratory, Carnegie In 
stitntian of Washmgtmi, Washington, B. G. 

News Mahaoer 

Austin H. dule, U 8. National Museum, Washington, 

B. a 

UAVAomi or Exhibition 

H. a Kimberly, SEdtiuMnian Institution Bwlding, 
Washington, B. C. 

XWMKS or THE SxBcnrrns Coionms or the 
OmnroiL* 

J. MdCm OkMU (1080), tfkairsw% GarriaoiL-«n-Hud- 
•oa,K, Y. 

^Tbe afltdbor in pareutheiee dSsnotss tim year at tlie 
and of iddek flid mesibrn'^s term of oAee is to eotpira 


A. A. Noyes, president of the association (1927), Oali- 
fomia Institute of Technology, Pasadena, Calif. 

Burton E. Livingston, permanent secretary (1928), 
Smithsonian Institution Building, Washington, D C 
W J Humphreys, general secretary (1928), U S 
Weather Bureau, Wa^ington, B C 
Herman L. Fairchild (1927), University of Rochester, 
Rochester, N Y 

Vernon Kellogg (1986), National Beaeardi Council, 
Washington, D C 

F R. Moulton (1929), University of Chicago, Cbcsgo, 
IlL 

W A. Noyee (1927), University of Illinois, Urbana, 
HI 

M I Pupin (1929), Columbia University, New York, 
N Y 

Henry B Ward (1930), University of Hlmois, Urbana, 
HI 

Edwin B Wilson (1928), Harvard School of Public 
Health, Boston, Mass 

Msuberb of the Gomhittes on Grants for Research* 
AleS HrdHSka (1927) (for Psychology, Anthropology, 
Education, Economics), ckMmsfi, U S National Mu- 
seum, Washington, B C 

B M. Davis (1927) (fur Botany), Unavereity of Michi- 
gan, Ann Arbor, Mich. 

Nevin M Fennemmi (1928) (for Geology), University 
of Cincinnati, Cmemnati, Ohio 
Joseph Erlanger (1928) (for Phynoli^), Washington 
University School of Modieine, St Louis, Mb 
L. G Hoxton (1929) (for Phynies), University of Vir- 
ginia, Umveraity, Va, 

Vernon Kellogg (1929) (for Zoology), National Re- 
search Council, Washington, B C 
W Lash Millor (1930) (for Caiemintry), 8 Hawthorne 
Avo , Toronto, Ont , Canada. 

Oswald Veblen (1930) (for Mathematics), PnnoetoB 
University, Pnneeton, N J 

(The permanent secretary acts as secretary of the 
Oommitteo on Grants.) 

General OmcBRs of the CouHrmiB of One Hundbbd 
ON SoiBNTinc Research 

Chairman, A A Noyes, pre^dimt of the Associatiott, 
California Institute of Technology, Pasadena, Calif 
Secretary, Rodney H True, University of Peniuiylvama, 
Philadelphia, Pa 

ASSOCIATEB ANB INVITEB ORGANIZATIONS 
THAT ABE PLANNING SCTBNTIPIO SES- 
SIONS FOR THE NASHVILLE 
MEETING 

The following is a list of the organixatioiis hwre 
intunated their mtentioii to take part in the annnal 
meeting this year, together with the names and ad- 
dreeses of their respeetiTe seoretanes and (as far as 

* The number in parentheees denotes the year at ^ 
end of whieh tibe membm^’a term of offiee is to eipira. 
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ifa$aetm tor the meebng. 

jLmerieta Mathematieal Soeietj. B. G D Blehardaoiii 
SBcretary, Brown Hmvereit^, Providenoe, B L-* 
EoUl headqpartm, Ward-Belmont CoUeg$ Bomi* 
loriM 

UnthBinatioal Aieociation of America W D Oaimt, 
fleerefarir^ Oberlm Oollcge^ Oberlm, Ohio*— BoM 
lieodguortere, YTor^^BelmotU ColUge Bormitorto 

American Physical Society* Harold W. Wcbb^ Secretary, 
Columbia UnlTergity^ Hew Yoih, K T — Hotel head- 
quarters, Ward-Belmowt College Bormilonee 

Amenean Meteorological Society. Gharlea F Brooka, 
BeereUury; dark TTaiverMty^ Worceeter, Man — 
Hotel headquarters, Hermitage Hotel, Uueon 8t and 
Sistk Ave 

Anooiatioa of American Qeographere. Charles C Colby, 
Beeretary, UniTenlty of ChioagOi Chicago, HI — 
Hotel headquarters, MaaweU House, Church 8t and 
Fourth Aue 

National Council of Geography Teachers George J Mil 
ier, Secretary; State Teachers College, Mankato, 
Minn — Hotel headquarters, George Teahody CoUege 
DormUorios, 

American Society of Zoologists Dwight £ hQimidi, 
Seercterif, UniTersity of Minnesota, Mumeapolis, 
Minn.— Hotel headquartere, Hermitage Hotel, Union 
Bt and Bwth Aue 

Bntomologieal Society of America* J J Dains, Beere 
fary, Purdne UniTeraity, lAfayette, Xnd.— Hotel 
heodgiMiftere, Hermitage Hotel, Umon Bt and Bwth 
Aue. 

American Association of Boonomlc Bntomologists G W 
Collins, Seeretary; Melrose Highlands, Bd[aae^Hotel 
headquarters, HemAtage Hotel, Vnwn Bt and SioBth 
Aue 

American Society of Paraeitobgists. W W Ooit, Beere* 
tary, 615 N Wolfe St , Baltimore, Md.— Hotel head* 
quartere, Hermrtage Hotel, Unwn Bt and Biath Aue. 

Wilson Onuthologieal Club. Howard K Gloyd, Seoretery; 
Kansas State Agricultural College, Manhattan, Kane 
-**Hotel headguortere. Hermitage Hotel, Union 
and Bwth Aue 

Botanical Society of America: A. J Baines, Beoretary; 
New York State College of Agnculture, Ithaca, N 
T^Hotel hcodguorters, Bam Dau%$ Hotel, Commerce 
Bt and Seventh Aue 

American Phytopsthological Society* B J HaiiMn, Seo- 
retory; Bureau of Plant Industry, Wariiington, D. C 
—Hotel heodgwoftere, Sum Bow Hotel, Commeroe 
St and Seuenth Aue 

Amenean Society of Plant Physiologists. Scott V Eaton, 
Seeretary; UniTenity of Chicago, Chicago, HI — 
Hotel AeodgiMrtere, Sam Pauie Hotel, Comfneroe St 
and Seventh Aue. 

American Society of Natnrahsts U J Cole, Beoretary; 
College of Agnculture, Madison, Wis— Hotel Aockl- 
quarters, Hermitage Hotel, Union Bt and Biath Aue. 

Keolegieal Society of America: A 0. Wueso, Beoretary; 


Xhdmndty of (Mdahoma, Nonaan, OUar^-HeM 
Aeadgiiorlers, Som Bevis Hotel; C em mere e Bt and 
Beuenth Aue. 

Ameriean Mbrosoopioal Safety: H J. Van Cleave, Seo- 
retary, Haiveruly of HUnda XTrbaai, HI — Hotel 
headquarters, Hermitage Hotel, Unwn Bt and Bwth 
Aue 

Southern Society for Philosophy and Piychdlogy J. A* 
Highsmith, Beoretary; College for Women, Greene- 
boro, N. Carolina— Hotel headquarters, Tutane Hof it, 
Church St and Blghtii Are 

Metric Association. Howard Biefaavds, Beoretary; 156 
Fifth Ave., New Yoric, K. Y.— Hotel headquartere, 
"Ward'Belmont CoUege Domwtories 
Linguistic Society of America Boland G. Kent, Beere* 
tary; Univeralty of Pennsylvania, Philadelphia, Pa 
— Hotel headquarters, Hermstage Hotel, Umon Bt 
and Bixth Aue. 

Amenean Society for Horticultural Science. C P Closa 
Beoretary; College Park, Md— Hotel headquarters, 
Tulane Hotel, Churoh Bt. and Eighth Aue. 

Potato Association of America* Walter M. Peacock, Beo- 
retsry; Office of Hbrticultnral Investigation^ Waab- 
ington, D. C— Hotel headquarters, Tulane Hotel, 
Church Bt and Eighth Aue 

American NatuTe-Study Society; E Latueace Palmer, 
Beeretory, State College of Agricnlture, Ithaoa, 
N. Y —Hotel Aeadgtaoftert, Twlaiie Hotel, CAwroA Bt 
and Eighth Aue. 

Society of the Sigma Ki* Edward EUery, Beoretary; 
Union College, Schenectady, N Y— Hotel Aead^ 
guortere, Andrew Jaohson Hotel, Headriok Bt. and 
Bwth Aue. 

Tennessee Academy of Scienee* J. T MriHH, Beoretary, 
Vanderbilt University, Nashville, Team 

NEWS 8EBVICE AT THE NASHVILLE 
MEETING 

The object of the asoomation sews oemee le to 
inform the general public throned the press regard- 
ing the work that is being done in Amenean soienoe 
as illnstrated by the papers presented at the annual 
meetings. The news service » in obatge of Austin 
H. Clark, of the V. &. Natbnsl Museom, who was 
chairman of the publieity committees at the reoent 
Washington end Philadelphia meetinga Hr. datk 
is the manager of news for the American Assooiatknu 
The local committee on pnbhmty# whose ehamaan is 
Professor Q. R. Mayfield, has i^ven very vahiaUe 
help in this important phase of the prepmtions for 
the meeting. The assoaiatiott news service will again 
have the coopuathm of Seieiiee Service, which wiU 
furnish news of the meeting to a eenes of dailies Ihit 
have already anmnged for thu. It will be remembered 
that Seietiee Sernoe hee offices in the Nathuud Aesd- 
emy Binlding, WaduBgt<^ Onffiatit WMOzganiced 
to supply reHable smence news to daily papenb diet 
rt is the pnbBaher of the Heisiiei NamsJSwffisf'; 
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thftt tiMi Amnoaa Jbuooiatioa » offlouUy npreamiti 
hy tbm mombm on its board of dmotom* In ad- 
dition, aeveral other news organiaations and a number 
of the great dailiee will have representativeB at the 
NaahviUe meeting. 

The press representatives will be freely supplied 
with just as full and just as usable information as 
IS possible, and muoh of it will be ready for use long 
before the date of please. This can be acoompliabed 
only m ao far as those who are planning to give 
papers or deliver addresses at the meeting will send 
their manuscripts, accompanied by abstracts (pre- 
ferably of about 500 words), or at least abstracts, to 
the news manager well in advance of the opening of 
the meeting 

The abstracts should be written in the simplest pos- 
sible language, so that they may easily be understood 
by any one with a good education but with no knowl- 
edge of the details of the subject treated. Especially 
should the broader aspects tbe work be indicated 
and the bearing which it has or may have on work 
in other lines. These manuscniits should each show 
the name of the organisation before which the paper 
IS to be presented, with information as to the date 
of presentation, as nearly as the latter can be given, 
at the top of the manuscnpt write, ‘Taper to be 

presented before the (name) Society 

at its session on (date) ” Hanu- 

sonpts for the news service should be sent to Mr. 
Clark, at the Washington office of the association, 
in the Smithsonian Institution Building. It needs to 
be emphasised that the efficiency of our news ssrvice 
will depend on the early sending of manuscripts by 
the authors, the material must be worked over and 
prepared for use by the representatives of the press 
and tbe greater part of Hm work must be done m 
Washington, before the meeting opens. The same ap- 
plies to the working over of manuscnpts by the staff 
of Seienoe Semoe. Prepare rnanuempta in irtpUeate 
and eend one copy to Mr. Clark, a second to Setence 
Service and a thord to the Morctarg of the society or 
eection concerned. 

It is hoped that the matenal prepared by our news 
aerviee may be made fredy available to the press 
lepresentatives, at least a week before the day of 
presentsEtion of the paper in each ease, marked for 
release only at the premier time. The daily press is 
now the strongest ally of the assoeihtion, in its efforts 
to cultivate and extend en appreciation of smenoe and 
research among intelligent people. The news eervioe 
will try to bnng authors of important papers into 
touch with ike press rqpreaentatives, for interviews, 
oadtfaenm and women of sdenoe who will be prsaeni 
At file Klsrfivitls meeting are asked to do all they can 
to faeiHMe the df the aewqpHsper men. These 


who have news material are adred to cooperate with 
Mr. Clark, to the end that tbe news of the meeting 
may be consistently and efficiently released, and all 
press r^nrasentatives and organisations are asked tp 
cooperate m the same way 

THE KABHVIIiLE PBIZE 

The fifth annual award of the American Association 
Prise, of one thousand dollars, will occur at the dose 
of the Nashville meeting A generous member of the 
association, who does not wish his name made known, 
has given the funds for the four prises that have 
already been awarded and additional funds for five 
more pnses, including the one to be awarded this 
year. It is expected that the annual award will be 
eontmued indefinitely The pnse is awarded each 
year to the author of a notable eontnbution* to sci- 
ence presented at the annual meeting All papers 
presented in any of the programs of the Nashville 
meeting are to be eligible for eonsideration by the 
Committee on Award, it is not necessary that the 
author be a member of the association There is to 
be no open competition and no submitting of papers 
for the pnse The rules and procedure hy which the 
award is to be made have been published in Scixkob 
for November 25. The award will be announced at 
the close of the meetmg, through the news office. 

TBANSPOBTATION TO AND FBOM 
NABHVILLB 

Reduced railway rates, by the certificate plan, have 
been granted for this meetmg by the railway passenger 
associations of the United States and Eastm Canada, 
whose courtesy and public spmt will be greatly appre- 
ciated. Tbe ZDund-tnp fare for a person attending 
the meeting is to be one and one half times tbe regular 
one-way fare. 

Tickets to NadmUe are to be purchased within time 
limits as follows: December 22 to 28, indnsive, for 
the following Imee: Canadian Eastern lines, New En- 
gland lines, Trunk lines, Central lines and Southeast- 
ern lines For the Western and Transcontinental 
Imee the Imuts are December 16 to 22, indusive, from 
Arizona, Bntisb Columbia, Galiforma, Idaho, Nevada, 
Oregon and Washii^n^ December 20 to 26, melusiws, 
from Utah, December 21 to 27, indusive, from Colo- 
rado (exeept Julesburg), Montana, New Mexico and 
Wyoming; December 22 to 28, inclusive, from Colo- 
rado (Julesburg only), lllinoiB, Iowa, Kansaa, Mani- 

^ It may sometiines be the most notable contribution 
presented, but there is obviously no way by which im* 
portant contributions in different amentiflo fields may be 
satiefaetorUy compared as to their several degrees of 
goodness. The wording in file text is ifirlofiy aocufate 
and official and such laperlativei as ‘‘best” and ‘‘most 
neteworfiv^' are not tp be iqiplied under any ehream* 
B. I*. 
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tohft (on the Great Northeryi^ the Northeni Padfie 
and the Milwaukee, St. Paul and Sault Ste Mane 
railways, also from Winnipeg vta the Canadian Na^ 
tional and Canadian Pacific railways), Minnesota, 
Missouri, Ndiraska, Northern Michigan, North Da^* 
kota, South Dakota and Wisconsin For the South- 
western lines the hmita are December 21 to 27, inclu- 
sive, from Oklahoma and Texas, December 22 to 28, 
melueive, from Kansas, Missoun, Arkansas and Louis- 
iana. The followmg Bouthweetem lines do not offer 
the reduced excursion fares (1) Arkansas & Louis- 
lana-Missoun By, (2) Fprt Smith & Western B R, 
(3) Graysonia, Nashville & Ashdown R R, (4) 
Kansas, Oklahoma & Gulf By, (5) Louisiana and 
Arkansas By, (6) Mississippi River and Bonne Terre 
Ry and (7) National Railways of Mexico 

Persona resukng tn the regions of reduced rates 
(almost all the United States and Canada, see above) 
should each purchase a first-class, full-fare, one-way, 
through ticket to Nashville, and be sure to secure a 
certificate on the '^Standard Certificate Form,’* reading 
for the Nashville meeting of the "Amencan Associa- 
tion for the Advancement of Science and Associated 
Societies”; a receipt is not required 

Persons restdsng outside the regions of reduced rates 
should each purchase a round-tnp ticket to the nearest 
station issuing through tickets to Nashville and lymg 
witbm the region of reduced rates On arrival at that 
station each person should purchase a one-way ticket 
to Nashville and secure a certificate, as directed in the 
preceding paragraph. 

Upon arrvoal at the meeting, each person should 
register immediately, at the registration offices m the 
Andrew Jackson Hotel Be sure to fill in all blanks 
on the registration cmd and leave tlie card at the regis- 
tration desk, where you will receive a numbered iden- 
tification card, which will be receipted for the^ regis- 
tration fee if you pay it (See Registration, below.) 
Then leave your railway certificate at the validation 
desk, being sure that tiio idmitification card (which 
you keep) w there marked to show that you have de- 
posited a certificate Tour certificate will subsequently 
be endorsed by the association and then validated by 
the agent of the transportation companies Call for 
it later at the vabdation desk, presenting your iden- 
tification card 

Unvalidated certificates will not be honored for the 
purchase of return tickets, and unendorsed oertiflcBtes 
can not be validated. Registration is, therefore, nec- 
essary in order to have a railway certificate validated 
Each person registering is entitled to the validation of 
his own certificate 

For the return tnp, railway ticket agents at Nash- 
ville wdl honor any properly midoxsed and vahdated 
certificate if presented at least 30 mmntes before the 


scheduled time of departure of the train for wUeh it 
18 to be used To each person presenting an eadoned , 
and validated certificate they will sell a eontmuous ^ 
passage, one-way, return ticket for one half of the 
regular fare, by the same route as that followed on 
the trip to Nashville Tlie last date on which certifi- 
cates may be validated is December 31 The last date 
on which return tickets may be purchaaed is Janu- 
ary 4 

TBANSPOBTATION IN NASHVILLE 

For this mcetmg the distances are short between the 
hotel region and the meeting places and between the 
Union Depot and either the hotel district or the meet- 
ing places The hotel district is about two miles from 
the university and college buildings, in which the 
scimitific sessions are to be held, and the Union Depot 
(LouisviUe and Nashville R R and Nashville, Chatta- 
nooga and St Louis Ry ) is between the hotd distnct 
and the campuses, about six or eight city blocks from 
the hotels From the Union Depot one takes street 
cars on Broadway, west bound (marked "Hillsboro”) 
for the campuses and east bound for the hotels There 
are buses as w^l as street ears. To reach the Union 
Depot or the campuses from the hotels, take ears 
marked "Hillsboro,” which may be boarded at Fourth 
Avenue and Church Street (for those lodging in Max- 
well House), at Sixth Avenue and Church Street (for 
those lodging in Andrew Jackson Hotel or Hermitage 
Hotel), at Seventh Avenue and Chnrch Street (fbr 
those lodging m Sam Davis Hotd, Y M C A or T 
W C A.), or at Eighth Avenue and Church Street 
(for those lodging m Tulane Hotel) The dormitory 
buildings are only a few minutes’ walk from any of 
the session rooms 

Special transportation between the hotels and the 
campuses is being planned for the meeting Further 
mf omstiQu and charts of the college grounds and the 
hotel distnct are to be mchided in the General Pro- 
gram. 

LODGING AOOQMMODATIONS 

The lodging acoommodations for those who attend 
the second Nashville meeting are to bo mainly in the 
hotels and donmtones named m the accompanying 
table. Special symbols in the table have these mean- 
ings: TB, two single beds; DB, double bed; TDB, 
two double beds (to accommodate four persons) ; an 
astensk denotes that rooms without bath are provided 
with running water The general beadquarteia is to 
be the Andrew Jackson Hotel, on the lower floor of 
which will be located the registration and news offices 
and the edenee exhibition Headquarters for those in 
the several fields of science are to be as fbllows: 

Andrew Jackson Hold (gsneral beadqaartm) s Bagi* 
neeyiag, SdeBSS^ Kdwtatiffs, 
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Himttftfs Hofcd: Zoologjr, BntomoloKy, Uieiomxi/py, 
Ptfwdtolofjry Omltliology, ^bfoteorology, 
liagaittie Scieooe, History. 

Maxwell House Geology, Geography (See, also, Pea* 
body PormitonoB, below ) 

Tulane Hotel Horticulture, Nature Study, Anthropol 
ogy, Psychology, Philosophy 

Sam Davis Hotel Chemistry, Botany, Phytopathology, 
Boology 

Ward*BeliDont College for Woman, Dormitories Mathe* 
maties, Physics, Astronomy 

Geofge Peabody Collogo for Teachers, Dormitories 
Geography Teaching. 


ttona in tileae mstitutiona. Thesr prices, aa veil as 
those of nnaller holds in the central district and a 
number of uptown apartment hotels, which will be 
available if needed, are to be from $125 to $3 per 
day per person In case of need additional rooms 
will be available m fraternity and soronty houses and 
other donnitones connected with the colleges, at $2 
per day per person There will be no insufficiency of 
lodging accommodations, but early reservations are 
highly desirable, to avoid possible disappomtment as 
to location and price Every one planning to attend 
the Nashville meeting should make reservation now 


LODGING ACCOMMODATIONS AT NASHVILLE 


Number Tele- Prices, per day 

Hotel or Dorimtoiy Location of phone Without Bath W^ Bath 

Booms No 1 person 2 persons 1 person 2 persons 


Andrew Jackson — Deadnck St and dth Ave. 

Hermitage ^..D'mon St and 6th Ave 

Sam Davis Commerce St and 7th Ave 

Tulane ^Church St and 8th Ave 

Maxwell .^Church St and 4th Ave - « 

Savoy .... .. 7th Ave,near Ohurrii St.... 

Ward-Belmont Doraiitoriea~.Belmont Heights .. 

Peabody Dormitories 21at Ave — ... 

The hotds are about two miles ftom the meeting 
places on the ooUege and university campuses. The 
mestiiig places are close together and only a few- 
mmutes’ walk from the Word-Belmont and Peabody 
domutones. Transportation is by regular street cars 
and buses, but special transportation for the meeting 
IS bemg planned, whidi will make the tnp between 
hotels and campuses m about fifteen mmutes or less 

Hotel reservations should be made by wnting di- 
rectly to the hotel concerned, statement being made aa 
to kind of aoconunodations desired, date of amval and 
approximate pnee Those who dem the lower-pnoed 
looms should send in thrir requests early Many 
reservalaotts have already been made For rooms in 
domiitories, which are close to the nmtmg places, re- 
quests for reservations should be addressed to the 
Ward-Behmont OoUsfe or Ube Peabo^ College The 
Nadnrme T. M. C. A., Y. W. C. A, Y. M. £L A. and 
Y. W. H. A. am in the hotel disfenct of tiie city and 
W iohs adihyseeed dfaee^ by these desiring tesarvar 


400 

b-6101 

. — 

$250-^ 

$i 00-46 DB 
$5 0O-$7TB 

250 

6*2161 

. . 

$2 60-46 

$4 00*$7TB 

250 

*• 

* 

$2 50 

$4 00 DB 
$5 00 TB 

200 

6*1601 

$1 50 

$8 00TB $200 
$250DB $300 

$4 00 DB 
$5 00 TB 

200 

6*1131 

$1A0 

$2^0 TB $2 00 
$3 00TB $3 00 

$3 60-$4DB 
$5 00 TDB 

75 

6*2681 

$1 50 

$260DB $200 
$3 00 TB $3 00 

$3.50-$41>B 
$600 TB 

500 

7*3100 

$2 per day per person 
(Some with twin beds, some single ) 

300 

7*3600 

$2 per day per person 
(Some with twu beds, some single ) 


BEGISTBATION AT THE NASHVILLE 
MEETING 


The Begtstratton Offices for the meeting will be m 
the main lobby of the Andrew Jackson Hotel, Sixth 
Ave and Deadnck St. They are to be m charge of 
Mr Sam Woodley, executive assistant of the Amer- 
ican Assomation, and will be open from 9 to 6 daily, 
throughout the period of the meeting. Registration is 
necessary m order to secure the official identification 
card, the official badge, the general program, etc , and 
in order lhat railway certificates may be endorsed and 
validated All who attend any of the sessions should 
register as promptly as possible, whether they are 
members of the association or not 
A EegsetraUon Fee of one dollar is to be paid by 
each person registering for this meetmg, exceptmg 
such visitors from the outside of the United States as 
ms^ be personally invited to be the guests of the asstK 
oisetion. The moneys thus collected wdl go into the 
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fond for tin lueeitng and win help defray erne of tin 
ooita But, if yoa are a paid-up member of the Amer^ 
lean Afieoeiation for tiie Adraueement of Smeuee or if 
you are an aaaociafce for tiiis meetingi the regiaferatiou 
fee may be remitted to yon; that ig, yon may register 
without paying the fee Poid^p membere shofM 
bnnp mih them to Naolmlle tlmr^ blue memhorahip 
oarda for 1927^6 BegiatrantB who are not paid-up 
membeare of the aaaoeiation or assomatea may place 
tbemaelveB in the privileged category by paying their 
dnee before regietenng Personally invited guests are 
not to pay the fee. Instructions regarding procedure 
for those not paying the registration fee will appear 
on the reverse of tte registration card. The card is 
to be filled out whether the fee is to be paid or not 
Begwtratum loiU ha Aecomplxaked aa Follow. Fill 
in the blanks on a registration card, which will be fur- 
nished m the registration room, and present the card 
at the cashier's desk, paying the registration fee if re- 
quired The registration card will be stamped to 
show whether the fee is paid or not Then present 
the registration card to the registration clerk, who will 
keep it and will give you a numbered official identifi- 
cation card, together with the badge for the meeting, 
a copy of the General Program, etc The identifica- 
tion card will be specially stamped if the xegistration 
fee has been paid and your name will be placed im- 
mediately m the visible directory of those m atten- 
dance. After registration you should leave your rail- 
way certificate at the validation desk, where yonr 
idontiflcation cord will be marked to show that a cer- 
tificate has been left (See above, under Transporta- 
tion to and from Nashville ) 

Delegates from institutions and organizations, and 
all personally invited guests, are specially requested 
to register as such, noting on their registration cards 
iheir exact status in this particular 
Visitors from outside of the United States and 
Canada who are not members of the association may 
be invited to the ffleetmg as guests of the association. 
Members of the association should make recommenda- 
tions as to visitors who should receive official invitor 
tions, giving reasons. Such recommendationB should 
be in the permanent seereftary'a office m Washington 
by December 20 at latest. 

SPECIAL PRIVILEGE FOB imimtRTO OF 
affiliated 800IETIEB 
New members of the association regularly pay an 
entrance fee of five dollars, wbioh is now remitted, 
however, to members of any affiliated organisation, 
including the affiliated state aeadenues. TSiose who 
ym at the Nashville meeting and take advantage of 
tins privilege should fill m the blanks on a blue 
membership appUeation card and present card and 


dues for 1IKI7-48 <|6.0D) at the nwmhetA^pAmi 
dedt in the ngiitntto offices in the Andrew Jaekww 
Hotd. New members who join the assodattou ar 
the meeting are entitled to register without pdltihfi 
the one-dollar registration fee 

Copies of a booklet on **Tfae Organisation and 
Work of the Amencan Aaaoeiatioii," aa well ae mem- 
bership application cards and sample copies of the 
journals, may be secured at any tune from the per- 
manent sSeretaxys Washington office ui the Smitii- 
soman InsUtution Bmlding Membership in the as- 
sociation includes a subscription to the weekly joamal 
SciBKGB, or Tha SaanUfie Monthly, for the calendar 
year beginning at the dose of the annual meeting. 
The journal alone is worth more than tiie annual 
membership dues. By special arrangement with the 
puhlishera, members in good standing may have both 
SoiEKCR and f he Soaanttfie Monthly by paying 93 00 
ui addition to the annual dues ($8*00 in all) Members 
of the association may also subsenbe for Tha Se%anea 
Nawa-Lattar, published by Science Service, Wash- 
ington, D C , at the specially reduced pnee of |8 00 
per year. 

INFORMATION SEBVIOE, MAIL, EXPRESS, TELE^ 
GRAMS, ETC, AT THE NASHVILLE 
MEETING 

Those in attendance at the meeting may obtain xn- 
fdrmation of all sorts by applying at the Informa- 
tion desk m the registration offices, m the Andrew 
Jackson Hotel Attention is called, however, to tiie 
visible directory of those m attendance, frcmi which 
infoimatum regarding attendance and the addresses 
of attending members of the association and somettes 
may be obtomed without application at the desk. 

Persons attending the meeting may have mail, etc., 
addressed to them m care of the Amencan Asaodation 
tor the Advancement of Snenee, Bagistraticm Offloes, 
Andrew Jadkson Hotd, Nashvdle, Tenn. They should 
inspeet the personal buUetm every day, which will he 
conveniently located. If a person’s name appears on 
thia bulletm, he should mquire at the proper dedc 
fdr mail, etc. Uncalled for telegnma wdl be aeut to 
hotda or dormitories each afternoon when the regie- 
tration offloes close. 

BUmaSlBB 8EB6IONS OF THE ASSOOXATION AT 
NASHVILLE 

The members of the eseeivtive comxaittee of the aeio- 
oation couneS, the secretarieB of the a ssod o ta ou eec- 
tions and the seeretories of the aeientiSc aod^tieB thet 
meet with the ossoeiatuHi thia year will dme together 
on Fnday, Deeamber 80, at 6:80 at the Aafrew 
Jeofam Hotd. The dinner wQl be ampISmmtMeji 
txnax Ae Auesdean Aaeoeiationi The ow wi hig MiB 



SKHtmit % IMT] 


aomimg 


Im dmntod to tho ammal atentaiW oonfeienae oa 
i)io of tlM and iii xdation to tho 

Boooom t ad oisMkiutioiH. 

SSmi oaaontive eomnuttee will hold ito flnt Nadi- 
ville MMion in tho permanent ae«n«taxjr’s room at the 
Andrew Jaekoon Hotel, on Monday, Deoemher 26, 
at 10 o’clock. Matters for conoidevatioa on Monday 
by the eomnuttee or by the council dwnld be trans- 
mitted to the Waahington office, to amee by Deoem- 
ber 20 Other sessions of the ozeeutive eomnuttee 
will be held at 10 o’clock on Tuesday, Wednesday, 
Thursday and Friday mornings, in Room 101, Indus- 
trial Arts Building, George Peabody College for 
Teachers. 

The council of the association will meet m the 
Andrew Jackson Hotel on Monday afternoon, Decem- 
ber 26, at 2 o’clock Other sessions are scheduled to 
occur at 9 o’clock on Tuesday, Wednesday, Thursday 
and Fnday mornings, in the council room. Room 
101, Industnal Arts Building, George Peabody Col- 
lege for Teachers. It is probable that the annual 
election of officers of the association will occur at 
the council session Thursday morning. Business to 
be considered by the council must regularly be first 
broni^ before the executive committee through the 
permanent secretary. Commumcations for the per- 
manent secretary should be addressed to the Wosh- 
ingtca offlfle (to arrive by December 20) or to the 
Andrew JaekMn Hotel (to amve December 26). 
During the meeting they may be handed in to Mr. 
Woodley in the regutration offices, at the same hotd 

Inanediatdy following the oonnal session on Mon- 
day afternoon, an aeademy conference will be held 
by the aasoeiatton’s special committee on aeademy 
relations. This committee eotudats of the representa- 
tives of the state academies (one from each 

affiliated aeademy), together with all members of 
the eomnuttee on interaeademy zelationa that was 
appomted by the aeademy conferenee at Philadel- 
phia, and three members r^resentiag the executive 
eomuttee of the ossoeiation. The members of the 
epeetal immnutfam will dme together foUowug the 
emiferenee, at the aaioeiation's complimentary acad- 
emy dinner, at 6 JO, at Gie Andrew Jaidnon Hotel 
The dinner will be over m time lor the opening sea- 
sion of the Na^ville meeting A speeul teaiion of 
the Teaneaaoe of Seienee is annonneed tor 

Monday morning et 10 , to welcome visiting members 
of ottier stete aeademiea. 

TBS BODDNOB BZHIBETIOK 

Thh amnal exhibition of seiantifiA apparatus, mate- 
rials, netimda, books, etc., will be in tho Andrew 
Juktoa Hotel, adjo^ to the regutration offices. 
Heeriy «|| the' xveiloble gpeee has been engeged ^ 


tan 

tin exhibiting firms, but sonu atfaaet i ve axhibite cC 
a purdy aeiantifle nature wiU bo ineteded. The ex- 
hibition haa beeome a very important port of the 
annual meeting. Its popularity oteadily inereoaes 
f nun year to year, both with the exhihitiiig firma and 
with those who attend the meeting. It fumislioa a 
ready meam I 9 whieh thoae sdie puxehaae laboaetery 
apparatus and suppliea and snentifie hooks may ex- 
aaune the produete of the best makers and pnhbahers. 
It also mi^ it possible £w reoaareh worken to be- 
come acquainted with nsnr models of apparatus^ new 
methods and new pubheatums m tiieir own and otiier 
fields The exhibition has become a sort of soeud 
center, also, a place where fnends and aeqnaintaneea 
may meet and spend many agreeable and profitable 
periods dunag ^ wedc of the meeting Such ox- 
hitntionB are very effective m promoting tiie peraonAI 
exchange of ideas, not only among amentists in tho 
same field but between workers m widely different 
sotettoes. 

As m recent years, the Naahvills exUbitum wiU be 
m charge of Major H S Kimberly, exhibitum man- 
ager It is under tiie general direetion of the ex- 
hibition committee, of which H. £. Howe, editor of 
the Journal of Indmatrtal and Engmamnng Chamt^rg, 
IS chairman Major Kimberly has had valuable hdp 
from the local eomnuttee on exhibition, of rriueh Dr. 
J M. Breekenndge, profeesor of chemistry m Van- 
derbilt Umversity, u ebairman. 

GENIffiAL SESSIONS OF THE ASSOCIATION 

The second Nashville meeting wiU be held under 
the presideney of Dr. A. A. Noyes, eminent ehemicfl 
investigator and leader m chemical education, pro- 
fessor of ehemistiy and director of the Gates Chem- 
ical Laboratory of the California Institute of Teeb- 
nology. 

The general sesnons at tiie annual meetuigs of tho 
assoeiation are planned to be of mtereat to all work- 
ers m snenee and to educated people generally. Thej^ 
are the only sessions hdd by the association as A 
whole. The following notes give information about 
the general sessions that are planned for the Nask- 
viUe meeting, as far os statements can be made at 
the time tins prebminary announoement goes to prasa. 
Timea of oeeurrenee may require alteration. 

The opening aeas i on will oceur on the evening of 
Monday, Deeeudier 26, m the anditonum of the Kaolin 
ville War Memorial BniUUng, at 8 o’clock. The moia 
speaker of the eveniqg u to be Dr. L. H. Bailey, 
woU-known stndent at qrstamatis botany, anttwr and 
editor of our most valnable reference books on mlli- 
vntod plants and many books on nature and xnial 
lilai. Dv. Bailey was pserident of the sssoslaltos 
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last year. He is to dehver at Naslmlle tiie address 
of the retinztg presideat, on ‘‘The Biologies*” 

Following the opening session will ooenr the gen- 
end meeption to those who attend this meeting, by 
the local oonumttees and other local representattrea* 
Befreshments will be served. The reception is to be 
in the Andrew Jadcson Hotel, Deadnck St and 
Sixth Ave 

On Tuesday evening, December 27, in the audi- 
torium of the War Memorial Building, the sixth an- 
nual Sigma Xi lecture will be given This lecture is 
provided by the Society of the Sigma Xi and regu- 
larly occurs on the second evening of the annual meet- 
ing of the association. The lecturer this year is Dr 
Clarence Cook Little, president of the University ot 
Michigan, eminent student of genetics, especudly in 
relation to snseeptibihty to caneer. He will speak 
on ‘^Opportunities for researeh m mammahan ge- 
netics” 

Wednesday, December 28, will be cbaracterused by 
two genera] sessions bearing on the diffosioa of acien- 
tiflc knowledge, “Science for the People ” A moming 
and an afternoon program are being arranged by 
Austin H* Clark, of the U. S National Museum, sei- 
ence-news manager of the association 

Wednesday afternoon at 4 30 is to be given the 
ftfth annual Josiah Willard Oibbs Lecture, under the 
joint auspices of the Amencaa Mathematical Society 
and the American Association. This lecture is ar- 
ranged by the American Mathematioal Society The 
lecturer this year is Professor Ernest W Brown, of 
Yale University, eminent mathematician and astron- 
omer. Dr Brown's subject is “Resonance in the solar 
system” 

Ihs retiring vice-presidentiBl address for SeetiQB 
D (Agronomy) is to be given at the general session 
on Wedjucsday evening, by Dr Robert G. Aitken, of 
the Lick Observatory, Mount Hamilton, California, 
well known for bis researches on binary stars and 
m other fields of astronomy* He will speak on the 
hfe and work of Edward Emerson Banoard. That 
noted astronomer was bom in Nashville in 1857, and 
was graduated from Vanderbilt University in 1886. 
He made many valuable eontnbutions to astronomy, 
among which may be mentioned the discovery of the 
fifth satellite of Jupiter It is specially fitting that 
a general session at this Nashville meeting should bo 
devoted to his memory 

A general session on the afternoon of Thursday, 
December 29, is to be devoted to a senes of papers 
fay well-known investigators, on some phases of the 
economic relations of science workers* This prognun 
hgs been developed by the Committee on the Economic 
fitatus of College and University Workers, a snb- 
eonmdttee of the assocwtum's Committee of Ctae Hun- 


dred on Scientifie Reaesroh, of which Dr* Rodney & 
True, of Ihe department of botany of the Usivemty 
of Pennsylvania, is secretary The opening address 
IS to be by Dr A A Noyes, president of the Amer- 
ican Association Mr. Hamaon E Howe, editor of 
Jnduitruil and Engtneermg ChemtaPry, will speidc on 
“The relation of reseueh to wealth increase ” “Com- 
parative salary scales of trained men” u the subject 
of a paper to be presented by Dr Rodney H True, 
secretary ot the Committee of One Hundred Pro- 
fessor Jessica B Poixotto, of the department of social 
science, University of Califonua, author of “Getting 
and spending at the standard of professional living,” 
will ^BOQss “Family budgets of university faculty 
members ” Discussions of these papers will follow by 
well-known scientists This session should prove to 
be of great interest to all who attend the Nashville 
meeting 

Another general session, on “Aqmcultuve,” is being 
planned for Thursday afternoon, at 2 SO A pro- 
gram of invited papers is being arranged by Professor 
Robert E. Coker, of the University of North Carolina, 
for the Committee on AquieuJture, a eomnuttee organ- 
ised at the request of the National Research CouneiL 
The committee invites the counsel and cooperation of 
those intmsted m hydrobiological researeh or in the 
practical development of aquiculture It is hoped 
that botamsts, soologists, geologists, ohemists, mete- 
orologists, engineers, economists and others may co- 
operate to promote the utilization of water areas for 
the culture of fishes, water birds, crustaeea, pearl mus- 
sels, fur-beanng mamnials, aquatic and swamp plants, 
etc. Some of the most fundamental problems of 
biology are involved in this project 

The general session Thursday evening is to be de- 
voted to a lecture on “Scimsce and the Newspapers," 
by Dr. William E. Ritter, wdl-known researeh worker 
and leader m zoology and wnter on philosophical 
aspects of biology Dr. Ritter was the organizer and 
for many years the director of the Scnpps Institution 
of Oceanographic Research, at La Jolla, Gahforma* 
He has been a leader in the organization and guidance 
of the popular Science Service, of WaAington, D« G*, 
which was endowed by the late S W. Scnpps for the 
purpose of supplying smenee news to the daily press. 
This general session will contiime and ronnd out 
the Wednesday eymposinm on “Soienoe for the 
People.” The following note on his addtess has been 
receivad from Dr* Ritter. 

Seknoe end journalism are both very powerftfi infia- 
enose in modem civilisation, but they have developed in- 
dependently la large measure and they are somstimee 
more or less antagonistle. A study of the week of smdx 
men as Bsnjaiisdn Franklin and Tknmu Jefferson, who 
oombined selsiitific teseardi with ardent stq^piori of the 
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ww^pspert kbA wfao mightily inflameed our matenal do- 
Telopmeat, kadi to tho thought that eloaer cooperation k 
needed between the oolentiate and the joumalute 

TSfON TSOHNIOAL LBOTTTBBS AT XASHVILLE 

Reoognmng that the kutbs of acience, the ementiflo 
method of thought and the pnnoiples and standards 
of scientific eeholaiahip need to be presented at every 
opportunity to the general pubhc and especially to 
adolescents, the American Association generally pro- 
vides a number of non-tecbnical lectures and demon- 
strations at the annual meetings. A senes of such 
lectures is being arranged for the people of Nash- 
ville, some of them especially for students in the 
schools These will be announced later Speakers 
will be provided for several luncheon-meetings of 
local organizations. 

A TRIP TO THE GREAT SMOKT MOUNTAINS 

Those who attend the Nadiville meeting are invited 
to visit the Great Smoky Mountains after the close of 
the meeting Those who take advantage of this in- 
vitation will be provided with transportation and 
entertainment for the tnp from Knoxville to the 
mountains and return, as guests of the Chamber of 
Commeree of Knoxville, Tcnn A national park is 
being establidied in the Great Smokies, which are 
exceptionally rich and vaned m both flora and fauna. 
31any peaks nae to elevations of over 6,000 feet above 
sea level and the region presents many mtereating 
geologioal features, stratigraphic, structural and 
physiographic. 

This invitation to visit the Great Smoky Moun- 
tains IS from the Tennessee Academy of Somnee, the 
Umversity of Tennessee, Vanderbilt University, the 
Great Smoky Mountains Conservation Association, the 
Smoky Mountains Hiking Club and the Knoxville 
Chamber of Commerce. Correspondenee ooucenung 
tho tnp may be addressed to Professor L. B. Hesler, 
Botany Department, Umversity of XenBessee, Knox- 
ville, Tenn. During the meetmg mfonnation in this 
connection may be had in the registration olBoes, in 
the Andrew Jadkson Hotel 

SESSIONS OP THE SEOTIONS AND SOCIETIES 

Neariy all tivaiiehes of aoionoe will be well repre- 
mted in the many emenUfle seerioaB of the seetions 
and associated sooietiea at Nashville. Preliminary 
notes on Hib programs that are being arranged for 
these sessiaas are given below The mfonnation has 
been contributed by the section and society eeere- 
tariai^ for whose aeopention in the preparation of 
this seetiiAA of our announeeinenta the pexmaaeat 
moeiasy ie deeply gnteCnl. Fall infiomatton about 
ths e rii H t Ms mmkm wiU he fives in the Ckiieiul 


Program of the meeting, wfaudi will be available Mon- 
day morning, Deoember 26, at the registration ofBeee, 
m the Andrew Jackeon Hotel, at Naahville. A copy 
of the book will be mailed free to any member m 
good standmg whose request for it is received before 
December 22 at the Wariimgton ofBoe of the aseo- 
ciation 

The following accounts are arranged under head- 
ings that oorrespond to the sections of the Amenean 
Association. 

A Mathemattes — The Amenean Mathematioal So- 
ciety and the Mathematical Association of Amenca 
will meet jointly with Section A of the American 
Association for the Advancement of Science on 
Thursday afternoon, December 29 Professor E. 
V Huntington, of Harvard University, retiring vioe- 
president for Section A, will deliver his address on 
^^The notion of probable error m elementary statis- 
tics” Of tho two other addresses one will be by 
Professor Dunham Jackson, retiring president of the 
Mathematioal Association of Amenca, on ‘‘The human 
significance of mathematics,” in the second Professor 
Arnold Dresden, of Swarthmore College, represent- 
ing the Amenean Mathematical Society, will speak 
on “Some philosophic aspects of mathematics.” The 
fifth Joaiah Willard Gibbs Lecture, under the auspices 
of the Amenean Mathematical Society and the Amer- 
ican Association for the Advancement of Science, 
18 to be delivered at a general session Wednesday 
afternoon, Deoember 28, by Professor E W Brown, 
of Yale University, the title of his lecture being “Res- 
onance in the Solar SysteiiL” The Amenean Mafhe- 
matioal Society will hold sessions for the presentation 
of papers, Wednesday morning and afternoon and 
Thursday morning, December 28-29 On Wednesday 
morning Professor James Pierpont, of Yale Univer- 
sity, Will driiver an address on “Mathematuud Rigor, 
Past and Present” The Mathematical Association of 
Amenca will hold morning and afternoon sesuona on 
Fnday, addresses will be given by Professors Archi- 
bald Henderson, A. R. Crathome, Jewell Hughes, 
J. A. Hams and E. P. Lone, and by Vice-pnneipal 
W. Betz. An infmnal dinner will be held on the 
evening of December 29 at the mathematioal head- 
quortezp, Ward-Belmont College for Women, where 
the mathematical sessions are also to be held 

J9. Physuii . — Seetion B of the Amenean Aasoda- 
tioa will meet jointly with the Amenean Physical 
Society and with the Amenean Meteorological So- 
ciety. The meetings will occupy Wednesday, Tfauro- 
day and Fnday, Deoember 28 to 30. Wednesday 
afternoon will be given the retinng vioe-prssidential 
addniB tor Section B, by Professor William Dnane^ 
of Harvard UafvenUy, and an addreoe by Dr. C. J* 
Dariiaoiv of tin Bell Tel^ihoBe Laboratoriaa. Pro* 
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fttHor Duane’s title is "Tbe Geneond BadiatUm.” Dr. 
Daviaaoa baa been uvited to apeak on ‘‘DUhaottoa 
of Eleetrons by a Crystal of ISliekel,” a snbjeet of 
jpoat signifioanoe in tbe nev qnantom dynaniies. 
His address will be followed by a disonssion. This 
Cbristmas meeting of tbe Amenoan Physical Society 
is also its annual meeting, at whiob (m alternate 
years) the address of its premdsnt is given. The 
subject chosen this year by the president of the 
society, Professor K T Compton, of Princeton Dm- 
vemty, is “Recent Studies of the Electnc Discharge ” 
The address will probably be given Thursday The 
x^lar program of the American Physical Society, 
for the leading of ten-nunnte papers, will constitute 
several sessions. Headquarters for physicists wiU be 
the Ward-Belmont Dormitories. The American Mete- 
orological Society will hold sessions on Thursday and 
Friday The society will jom with the Association 
of Amenean Oeographers and Section E in a sym- 
posium on “The Missusippi River, its Problems and 
its Control,” in which tbe D 8. Weather Bureau will 
be represented by several speakers. A session will 
be devoted to the Tennessee Weather Service, with a 
luncheon or informal dinner, to bring together as 
many as possible of tbe original observers and promi- 
nwt meteorologists whom Tennessee has produced. 
In tile general program, the wmds of the United 
States, climatological observations for students m the 
Held, and many other subjects will be discussed. The 
meteorological headquarters will be The Hermitage 
Hotel, Union St. and Sixth Ave. 

C Chtmutry — The program of Section C includes 
several half-day sessions, mainly on Tuesday and 
Wednesday, December 27 and 28, to avoid Ss far as 
possible eondict with the Symposium in Oxganie 
Chemistry to be held in Columbus, Ohio, later in the 
we^ Professor Lauder W Jones, the rdtiring vice- 
president for the section, will speak on “A Olimpse at 
Chemistry here and abroad.” He has spent much 
of the last two years in Europe and this address will 
be very valuable Among ^ers who will address 
Section C may be mentioned at this time Professor 
W A. Noyes, of the Umversity of Illinois, Professor 
Harry B Weiser, of Riee Institute, and Professor 
James Kendall, of New York University. Professor 
Noyes will speak on “Yalenoe.” Professor Weiaer 
has chosen as the title of his address “lomo Antago- 
nisms in Colloid Systems” Professor Kendall will 
give a paper entitled “Separationa by tiie Ionic 
Migration Method ” In adthhon to the above there 
will be a number of shorter papers. Seetiott C will 
meet with Sectioq N on We^sday forenoon, for a 
joint session on “Contributions of Other Sdeneei to 
Mediebe” Headquarters for chemists will be the 
Sam Davis Hotel, Conaneree St. and Seventh Ave. 


D. Attn»omif—-l!ba Ameiiean Astruwmieal 6^ 
eiety is not meeting with tiie aesoeiafion this year aid 
the Nashville program on astroaimy win tiwtaCom 
be wholly m the hands of section O. The aeasaons wtil 
occur early m the week, to permit thoee b attend- 
ance to get to New Haven for tin meetinge of the 
Astronomical Society time. Nashville was the Mrlb- 
plaea and home through youth to manhood of the 
eminent astronomer Edward Emerson Barnard. 3%e 
address of "the retiring viee-president for the section. 
Professor R. O Aitken, of the lack Observatory, wfl] 
take eogmaanee of tins by reviewing the life and oon- 
tnbntiona of that illnsfanous man of soienee. It will 
be given b the goneral aeasion Wedneeday evening. 
The Josiah Willard Oibbs Lecture, of the American 
Matiiematieal Society, to be given tins year by Pro- 
feasor E W. Brown, of Tale Universty, on “Reso- 
nance m the Solar System,” will mtereet workers b 
astronomy. It will oeeur at the general session Wed- 
nesday afternoon. Headquarters for asbonomers wiU 
be the dormitories of the Ward-Behnont Collage for 
Women. 

JS Otology and Oeographg.— Section E wiD meet 
at Nashville Tuesday and Wednesday, December 27 
and 28, under the chsirmanabp of Pi^essor Charlea 
Sohuehert, of Tale University, m conjunction with 
the Association of American Qeogrephera and the 
National Conned of Geography Teadiers. The ad- 
dress of the retinng vice-preaident fmr the section, 
Dr George H Ashley, geologist of tbe Commonwealth 
of Penmylvaaia, wiU be on “Gedogy and tbe World 
at Large ” Section B is atnaging a qynqioebm to 
be held Tuesday, on the “Geology of the Gulf Sbtee,” 
to UMbde reviews by stete geologists and eorrelatiou 
by qieeialists. The Association of Amenean Oeogra- 
phers will hold sevnal sessions at NashviUe, but b- 
fomnation coneernbg the programs b not at hand. 
The National Council of Geography Teaehen will 
meet Tuesday and Webesday, with special emphasis 
given to the subjeet of “teacher training.” The head- 
quarters of the council will be b West Dormitory, 
George Peabo^ College for Teachers. 

F. Zoobffioal Setonen. — betion F wiU present no 
program of its own at NashviUe, smee several of tiw 
asaoemted aocieties are to be meeting time. There- 
tobg viee-presi d an ti al address for the section wiU 
be given by Dr. Wutarlon C. Curtis, of tbe Univer- 
afy of Miaeoun, at a dtaner for aU aoologiata, Tfaun- 
day evsung, December 22. Bis tifle b “Old Pxob- 
bma and New Tedmiqne.” Uw Amerieaa SoeMy 
of Zodogiats wiU hold ^ twenty-fourth ananal meat- 
bg on Wednaed^, Thnraday and nddqr. Mmf 
eontributiims are to ha pnMatad by demonstratiim 
or eddbtt b tha bboNtory rsdhar Oaa by teMd 
rnafing. A bbbgiaW snelitt b bdag 
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Xbft EaUmiohigiottl Society of Amerioa win hoSi 
mtamag and afternoon aeniotts on Tnecday and 
Wedneeday, under the presidency of Dr. F. E Lots^ 
of the Amenoan Museum of Natural History A 
symposium on ^The Physiology of Inseets’’ wiU be 
held on Tuesday afternoon The annual pubhe ad- 
dress of the society will be deliTered by Dr H. T. 
Femald^ of the MaasadiuaettB Agricultural College 
There will be exhibits of speeimens ai^d equipment. 
The Amencan Association of Economic Entomolo- 
gists will bold its fortieth annual meeting from 
December 27 to 31. The Section of Plant Quaran- 
tine and Inspection will meet on Tuesday. Late on 
Tuesday afternoon and Wednesday morning there 
will be papers and diseusaions on apiculture. The 
regular sessions of the Association of Entomologists 
will open on Wednesday afternoon The roam ad- 
dress will be that of the president, Professor R, W. 
Hamed, head of the Mississippi Plant Board and 
of the department of entomology at the A and M 
College of Mississippi The entomologists’ dinner 
will be held on Wednesday evenmg The papers to 
be read deal with artiBcial and natural control of 
insect pests generally. There will be a joint session 
of the Association of Entomologists with its Cotton 
States Branch. The extension entomologistB and 
members of the Insect-Peat Survey wiB meet Thurs- 
day evening Readmg of papers will be continued 
on Fnday and the meetmg will close on Saturday 
with a final business session. The Amencan Society 
of Parasitologists will hold its third annual meetmg 
from December 27 to 30 A Qieoial program on the 
teaching of parasitology baa been arranged, with 
papers and diaonsBums. A aeries of mvited papers 
will be given on medical problems m parasitology, 
including the control of malana and hookworm dis- 
ease. The address of the retiring president, Dr. R. 
P. Strong, will be of special interest, for he has just 
Tetumed from an extended Afncan tnp. The Wilson 
Onuthologieal Club will hold its annual meetmg on 
Fnday and Saturday when mommg and afternoon 
eessions will be devoted to reading of papers by mem- 
bers of the Wilson Club and of the Tennessee 
Ornithological Society, an aifiliated organisation. 
The official bosmess session will be held on Saturday 
moraing, tike omithologistf dinner <m Saturday eve- 
uing, and a qpeeial field exmtnion is planned for Sun- 
^y, for those who can take part. The Henmtsge 
Hotel, Dnioa St. and Sixth Ave., is to be headquarters 
for sU these aoologiosl groups. 

G* Sotamoii Wednesday aftemo^, 

Heeembar 28, Saetion O will hold a joint session witii 
the several botaaiesl speietiei. Dr. B. M Duggar, 
«f the Uahrsnityof Vnaocmsin, retiring viae-presadent 
for SeetipB 0, eriO deliver an addvees on ^^Experiman- 


tal Svidenee upon the Nature of the Mosaic and oSier 
Plant Yiraaes.’’ Dr. Dnggaris address will be fol- 
lowed by three invitation papers: ''Cell Physiology,'’ 
by Dr. Charles F Hottes, of the Umversity of Illi- 
nois; ^^Epidemiology of Pueetma gram^ms/* by Dr. 
E C Stakman, of the University of Mumesota, and 
^^Diehogamy in Flowermg Plants,” by Dr. A. B, Stout, 
of the New York Botanical Carden The Botanical 
Society of Amenoa will hold its annual meetmg from 
December 28 to 30, under the prendenoy of Dr Har- 
ley H Bartlett, of the University of Michigan. Pro- 
grams are being arranged for all five sections of the 
society and there will be jomt sessions with Section 
Q of the Amencan Association, the Amencan Phyto- 
pathologioal Society and probably with other some- 
ties The phymologieal section of the Botanical So- 
ciety will hold a round-table discussion on mmeral 
nutntion. The general section will hold a round- 
table diaonsmon on the teaching of botany. The 
annual dinner for all botamsts will be held on Fn- 
day, December 30, at which time the address of the 
retinng president, Dr L. H Bailey, will be delivered. 
The Amencan Phytopathological Society, m conjunc- 
tion with its Southern Division, will hold sessions on 
Wednesday, Thursday and Fnday, December 28, 29 
and 30 Smee this meetmg is m the South, the plant- 
disease problems of that region will be emphasised. 
One sesmon will be devoted to southern crop-disease 
problems, another to sweet-potato diseases and their 
control, and a third to tobacco diseases. But north- 
ern and western pathologists will find much to mterest 
them in these conferences and m the other sesmons 
that are bemg arranged There will be jomt sesBioiis 
with Section 0 and with the myeologieal section of the 
Botanical Somety of Amenoa, a conference on exten- 
sion work m plant pathology, and a plaat-disease- 
snrvey round-table disousmon. The annual phyto- 
pathologists' dinner, with entertamment features, wiQ 
be held at tiie Commercial Club on Thursday evening, 
December 29. The Amencan Society of PUni Physi- 
ologists is arranging for throe sessions at Nashville 
and it will bold a jomt sesmon with the Physiological 
Section of the Botanical Society. This is to occur 
Thursday morning Joint sessLons with the hortienl- 
tnruts and with the phytopathologists are also bang 
arranged. Perhaps the most mtexesting feature of 
this meetmg is to be a program in honor of the two- 
hundredth anmverBary of the publication of Stephen 
Hales's 'Vegetable Statiefcs.’’ The programs of the 
Society of Plant PhyriologiaU and the Physiologieri 
Seotioa of the Botanical Soriety, are being arranged 
to avoid oonfliet this year. The Sam Davis Hotel, 
Commeree Si. and Seventh Ave., is to be headquarten 
for an time botasieri groups. 

0rganiMaihon8 related to both BoeUmo F 
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and Q, Botamoal and Zoaiogml Se%&ne 0 «j^Tba Ttga- 
lar annual meeting of the Amenean Boeiety of Natu- 
raluts will be h^d Fnday afternoon, Deeember 80. 
The session is to be devoted to a symposinm on 
^^Temperature and Life.’’ The naturalists’ dinner is 
planned for Friday evening The Hermitage Hotel, 
Union St and Sixth Ave., is to be "headquarters for 
the sooiety The Eeologieal Sooiety of Amenoa will 
hold its thirteenth annual meeting Deeember 28 to 
30 Besides the regular sessionB of the society, joint 
sessions will be held with the Botanical Soeiety of 
America, The American Sooiety of Zoologists and the 
Amenoan Society of Naturalists There will be an 
informal dinner for all who are interested in ecology 
The Sam Davis Hotel, Commerce St. and Seventh 
Ave , 18 to bo headquarters for eeologists The Amer- 
ican Microscopical Society will hold a busmess meet- 
ing on Wednesday, December 28, at 4 30 The Joint 
Genetics Section of the Botanical Sooiety of America 
and the American Sooiety of Zoologists will hold 
regular sesBions for the presentation of papers on 
Wednesday, Thursday and Friday, December 28, 29 
and 30 This organisation will join with the Qeneti- 
oists Interested in Agneultnre in a ^mpomnm on 
^Irregularities of Chromosome Behavior in relation 
to Plant and Animal Improvement,” to be led by 
C B Bndges and A. F Blakeslee. The American 
Nature-Study Society will hold sessions on Tuesday 
and Wednesday, December 27 and 28. One session 
IS to be devoted to nature eduoatioa m the juvmule 
organisations associated with the Coordinating Coun- 
cil This program is being arranged by Dr Bertha 
C, Cady, of the Girl Scouts, and the session will have 
Dr. Q Clyde Fisher, of American Museum of 
Natural History, as chainnan Another is to deal 
apeeudiy with nature education in the South. Papers 
ore to be read by members from many dij^erent parts 
of the United States and the Nash^e meeting 
promises to be specially sucoessful. The Tulane 
Hotel, Church St and Eighth Ave, is to be head- 
quarters for the nature-study group 
H. Anthropohgs — Section H will hold sessions 
from Deeemter 27 to 30 Dr George L Collie, 
director of the Beloit-Logan North Af nean Expedi- 
tion, will exhibit artifacts and skeletons taken from 
Aungnacian deposits in Algena, and will present the 
results of recent exploration in that region. The 
subject of ^^Bace Crossing, Group and Individual 
Changes,” will occupy one day, while topics of gen- 
eral anthropological interest will also be presented 
A sessicm will be devoted to the evidences of human 
occupation of the eaves of the Nashville region and 
to other questions of local archeology. The dinner 
for anthropologists is pbumed for Tuesday evening. 


The Tulane Hotel, €9iuTCh St and Eighth Ave«, is 
to be headquarters fier anthropologuits. 

L Bendes the separate aewm 

Section I, at which teehnioal papers will be read, 
there is to be a joint session of the seetioii with the 
Southern Association for Philosophy and Psydiology, 
and another with Section Q (Education) Thm will 
be a joint dinner with Section Q and the educational 
fraternity, Phi Delta Kappa, at winch the viee-presi- 
dential addresses for the two aeotians will be heard 
Dr Maxgaret F. Washburn, the retiring vice-prssi- 
dent for Section I, will dehver an address on ”Piir- 
posive Action.” The sessions in psychology are to 
be held early in the week and one may attend both 
these and the meeting of the American Psychological 
Association, which is to occur on Wednesday, Thurs* 
day and Friday, in Columbus, Ohio The Southern 
Society for Philosophy and Psychology is to hold a 
special meeting this year in order to meet with Sec- 
tion I of the association The regular meeting will 
be hdd in Lexington, Virginia, next spinng, but the 
society 18 highly appreciative of the advantages of 
holding this special meeting with the seetion at Nash- 
ville All members of the soeiety are urged to attend 
if possible and to take part m the joint sessions osj^ 
Deeember 27 The Tulane Hotel, Church and Eighth 
Streets, is to be headquarters for philosophy and 
psychology 

K. Social and Economic Sciences — Section K will 
not present a program for the Nashville meeting. It 
IS hoped that the section may take part in the great 
four^yearly meeting at New York next year. Those 
who are actively interested in having Seotion E 
occupy a place in the American Association com- 
mensurate With the importance of its field are invited 
to contribute ideas and suggestions to the permanent 
secretary’s office early m the year, so that plana for 
the New York meeting may be inaugurated in ompia 
tune The annual meeting of the Metno Association 
will occur on Tuesday, December 27 The meeting 
will inehide conferences on the mdustnal, engineering 
and educational aspects of the project for the tuu- 
versal use of the metric system. The first of these 
will deal with national and international standardixa- 
tioa from the standpoint of manufacturers. The en- 
gineering conference will ded with eleetneal, chemical 
and mechamcal engineeriiig in relation to metrology 
In the educational conference teadung, text-books 
and maasiites for homo and hoqutal will te diaoMsed 
Becmt action by the Qeneeal Federation of Women’s 
Ctebs endorsing metric hgidatum wifi be reported 
on. The annual ^‘Metno dinner,” at the Andros 
Jackaon Hotel, uoU don the meeting* 

L. Siitarieal nnd PMolegterf 
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L of the Esaoeiatioa opmtes u two perts^ one for 
that portion of hiatory thnt deals with the history of 
same and the other for the lingaistio aspects of 
philology. Those interested in the history of seionee 
will find that the Naahnlle program iuclndes some 
very important topics presented by some of our best 
students in this Held* The papers on the history of 
seienee are not to be brou^^t together in special 
sessums, however, but will be distnbuted among the 
other sections with regard to their subjects. This 
year marks the two^hundredth antiiveraary of the 
death of Sir Isaac Newton and the centenary of the 
death of the Marquis de Laplace Interesting and 
important papers on their relation to modem science 
are being arranged In the field of chemical science 
there are to he papers on chemical anniversaries in 
1927 and on the contributions of Marcelui Berthelot, 
the centenary of whose death has recently been 
appropriately celebrated m Pans A program on 
the work and influence of Stephen Holes is being 
arranged by the Amenoan Society of Plant Phvsioio- 
gists, Hales’s best-known pubheation, ^'Vegetable 
Staticks,” appeared two hundred years ago, which 
gives occasion at this time for special attention to his 
scientific contributions The general session Wednes- 
day evening is to be devoted to an address on the 
life and work of the eminent astronomer Edward 
Emerson Barnard, whose birthplace was Nashville 
As to hnguiatio science m Section L, the special com- 
mittee that has for several years done such excellent 
work in arranging programs in this subject has not 
been active this year With the affiliation of the 
Lmguistic Society of America with the American 
Association, that society was requested to arrange a 
linguistio program for this meeting, which it cordially 
undertook to do, although its regular meetmg does 
not occur at Nashville. A special committee of the 
society has prepared an excellent program for Fri- 
day, December 30. Professor O M. Bolling, of the 
OIiio State University, will present a paper entitled 
^Thonehc Laws admit of no 'Exceptions ' ” Profes- 
sor C M. Lotspeioh, of the Umvorwity of Cincinnati, 
will speak on "Sound Symbolism." Professor T 
Michelson, of the Smithsonian Institution, will pre- 
sent "Some Algonqnian Notea" "The Imguistio 
aspects of a tenUi-century Bysantme paraphrase of 
Onasaader" will be discussed by Prdleasor Clsrence 
G Lowe, of Washington University, St. Louis, and 
“The Latin vi-p«rfeet" u the eubject of a paper to 
be precanted by Profeceor W, Petersen, of the Uni- 
versity < 3 ft Florida. Professor Leonaard Bloomfidd, of 
thB Umvenity of Cliieago, and several oSier well- 
known SDliolars wiU abo trise part in thie program. 
Betdgnartcn foe SoetioiL L will he the Hermitage 
Hotels Union St. and Sixth Ave. 
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if. JBnpiacentig— Bectum M is pkniung a morn- 
ing and an afternoon session for Wednesday, Deoenr- 
her 28 In addition to the retiring address of the 
vioe-preudent for the section, who is Dr. C. B. 
Biehsrda, of Lehigh University, the morning session 
will include addresses on such subjects as Hydro- 
eleetnc Development, Radio Eugmeenng, the Earthr 
quake Situation m the Mississippi Valley, and similar 
questions of both broad and local mterest The after- 
noon program is being arranged by a eomnuttee of 
engineers of Nashville, Mmphis and Chattanooga, of 
which Dean W H Schnerman is chairman This » 
to deal with local problems, especially those with 
broad application There will also be a dinner ar- 
ranged by the local engineers, with the speaker pro- 
vided by the section. Engineering headquarters will 
be the Andrew Jackson Hotel, Deodnek St and Sixtii 
Ave. 

N Medutal Sewnces — Section N, which endeavors 
to arrange for its sessions discussions in fields where 
medical sciences and other lines of research overlap, 
IS planning two half -clay symposia for the Nashville 
meeting The morning session will be held jointly 
with Section C (Chemistry) It will be devoted to 
"Contributions of Other Smenees to Medicine," with 
the following papers E C Kendall, of the Mayo 
Foundation, University of Minnesota, "Contnbutums 
of the Chemist to our Knowledge of Biological Oxida- 
tions "OH Whipple, dean of the Medical Sehool> 
University of Roohester, "Contributions of the Bio- 
chemist to our Knowledge of Blood m Formation and 
within the Body” Alfred P Hess, of New Yort: 
University and Bellevue Medical College, "Contnbn- 
tions of Chemistry, Physics and Pathology to our 
Understanding of Rickets" L O. Wesson, of ^ 
Medical School of Vanderbilt University, “Relation- 
ship of Plant Vitamins to Human and Aiumal 
Metabolism " AleS Hrdlidka, of the U S National 
Museum, "Contributions of Anthropology to Medi- 
cine" The afternoon session is to be a joint meet- 
ing wiik the American Public Health Association, on 
the topic "The Medical Problems of the South." It 
will be opened by the retiring viee-president for the 
section, Dr Rufus I Cole, director of the Hospital, 
Rockefeller Institute for Medieal Reseoreh, who wUl 
speak on "The DiterrelataouBfaip of the Meibsid Sd- 
enees " Other apedeers will be Colonel A M. Stim- 
son, Assutant Surgeon-General, U S PuUie Health 
Setnee, Dr. C. C. Bass, of tte Medical Sdiool of 
Tubme Univemty, and Dr. B. 8. Cunningham, of 
Vanderbilt Universily, u^o will disonss malaria in the 
South, parasitologk^ problems in the South and 
tufaereatosis m the Sondh, Headqnarten for Seetion 
K will he the Andrew Jaduon Hold, Deadr^ St. 
and Sixth Ave. 
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0. Agrieutture. — ^Ih ooopemtion vitii the AaeeeU* 
tbs of Eoonomio E&tomologists and the Society of 
J 4 *nmoiuy, Section 0 is arranging a half-day eym- 
poeiiiin on "The eom-borer attnabon,” for Tueedi^ 
afternoon, Deoember 27. The annoal dinner of the 
aeebon will be the occasion for the presentation of 
the address of the retinng viee-prefident for the 
seobon, Dr C. F. Marbot, of the IT. 8. Department 
of Agncnltuie, who will speak on "A Hitherto Keg- 
leeted Factor in the Agneultural Sitoabon” The 
Amenean Society for Horbcultoral Science will meet 
from Tuesday to Thursday, December 27, 2S and 29. 
A general session on Tuesday morning will have 
papers mainly on different phases of tomato culture. 
In the afternoon will be sessions on vegetable culture 
and pomology Two sessions on Wednesday will 
deal with (a) "PoUinabon, Sterility, Fnut-setbng, 
and Spraying,” and (b) “Entnboual Relations of 
Fruit Trees.” The Thiaeday morning session will 
consider root stocks, propagabon, pruning. The 
afternoon session will be devoted to the address of 
the president of the society, a bnsmess meeting and 
papers on fruit mvesbgabons. The dinner of the 
society will occur on Wednesday evening Head- 
quarters for horbcultniists will be the Tulane Hotel, 
Church St. and Eighth Ave. 

Q Edueatton — Seobon Q is planning sessionB to 
occupy three days at Nashville, on Deoember 26, 27 
apd 28 On Monday there will be a session on super- 
vuKu and one on methods. Among the speakers’ 
names axe Gourbs, Hennon, Hull, Waples, Gray, 
Barr, Oates and Ayer. Tuesday is to be devoted to 
school admuustrabon, some of the epeahers’ names 
being Striker, Packer, En^ehardt, Clark, Phdps, 
Ayer, Alexander and Monroe. An annual summary 
of reeearoh will occupy Wednesday, with papers by 
Courtis, Cade, Oarth, Lents, O’Bnen, Pechstein, Cook, 
HeOregory, Donovan, Pnrdon and others The retir- 
ing vioe-prendential address for Seetioa Q wiU be 
given Tuesday evening by Dr. Melvm E. Haggerty, 
dean of the college of education of the Umversity ^ 
Minnesota, at the jomt dinner-meeting of Sections 1 
and Q and the Phi Delta E!appa IVatenuty. The 
Tulane Hotel, Church St. and Eighth Ave., is to be 
headqnarters for philosophy and peycfaology. Phi 
Delta Kappa headquarters be the Andrew Jack- 
son Hotel, Deadrick St. and Sixth Ave. 

Organumtiofu not Clatnfied by SoeUom of tho 
AsMOMtioN. — The Society of the Sigma Zi is to bold 
a buBuess session and its annual dinner on Tuesday, 
December 27. The sixth annual Sigma Xi lecture, 
by Dr. Clarence Cook Little, prendent of the Uni- 
verstty of Michigan, on "Oppoxtumtiee tor B e sea r di 
in Mananalian Cbnebes” will be given at the general 
aesdon of the association on Tuesday evening. The 


Tomeasae Academy nt Scicaae wffl bold its annoal 
meeting at tide time. There wiD be a ipewal sesshm 
Monday monuag at 10, to wdcome viaituig membaca 
of other aeadcanes. The aeadenQr is qpeeiafly inter- 
ested in the movement to provide opporbiiiities by 
which the many state acadsmiaB may cooperate for 
mutual benefit The academy will have on eridbition 
thron^out the vnek a collecbon of photographs, pnb- 
Iicabons, etc., of the late Edward Emmaon Barnard, 
medals awarded to him, and other Baraardiaasu 
Several eeienbfie f ratemibea are to have busmese sea- 
sions and dinners in the iwnod of the MaabviUe meet- 
ing, without saenbfle programs. To be menboned 
here are the Gamma Alpha Graduate Beientifle Fra- 
tenuty, the Honor Society of Phi Kappa Hn, the 
Sigma Delta Epsilon Graduate Women’s Scientific 
Fratenuty, the Pi Mu Epsilon Mathematical Frater- 
nity and the Beta Beta Beta National Biological 
Honor Fraternity. 

FUBTEXS ANNOUNCEMENTS AND BBPOBT8 OF 
THE NAKHVIliLB MEETINO 

Later annonneements about the approaehing meet- 
ing will be made m Scnncx, and full infmrmabon will 
be contained in the General Program, which will be 
available in the mgiatration offices Monday morning, 
December 26, and tiironghont the wedc of the meeting. 

It is planned tiiat a general report of tiie eeeond 
Natiiville meetnig appear in ityeeial lasues of 
SomroB to appear on January 27 and February 8. 
These will contain accounts (tf the mam features of 
the convention, the bnamees transacted, and especially 
a fuH senes of readable reports on tiie aeetioa and 
society programs, the latter reports based on material 
to be supplied Ity the aecrstaxieB ot those oxganua- 
tions. These will be sent to all members. New mon- 
bers who jom the assodatum before tiie time ci thdr 
puUieation and all associates fbr the Nashville meet- 
ing will receive the special iasasa. 


SCIENTIFIC EVENTS 

THE NEW BIOLOOT BUILDINGS AT THE 
UNIVERSITY OF BIRMINOHAM 
Tta new bmldlngs of the UnivsiiiBity ot ffirmiag' 
ham at Edgbaston, which were opened by the priaM 
ininiatar on Octobar 20, wdl aseommodala tiie dapart- 
menta of botany, aoology and brawing and the bio» 
cbendstry of fsrmentathm, uddsh have long bean bs- 
adeqnaUIy boosed in the bldar part of the univaati^ 
in Ednumd Street 

The additiene are the fidiUment of a futiierpMtien 
of the origiaal design of Sir Aston Wsbb. flbr WBv 
Uam Watan Boflar, Bt, baa sentadbutsd £10,000 and 
an anmiyiiiona donor dlMlOO fowarda flm >10011 oMt-pC, 
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tim ImSdiiigt and afdpnwnt, which ooacda £120^000. 
Eocdogy oocapici the ground floor, Imwing and bio- 
cbeniiati 7 of fermentation the greater part of the first 
floor and botany the second floor, with oertain rooms 
also on the first floor 

The departments have already started work m the 
new bnildings, although the internal equipment and 
furnishing are not yet complete* Apart from facilities 
for teaching, the soological department is admirably 
equipped for research A large sum of money has 
been expended on apparatus, which includes elab- 
orate instruments used in the newer experimental de- 
velopment of the smenoe The necessity of having the 
means of keeping marine animals alive far away from 
the sea has been recognised, and tank rooms have been 
provided, containing aquana, with arrangements for 
filtering, circnlating and aeratmg the sea-water, which 
will be obtained from Plymouth The new depart- 
ment 18 particularly well equipped for entomological 
teaching and research, there being a special room for 
this work in the building itself and an outdipor lab- 
oratoiy for mseet-breeding work, and students will 
have aocesB to a large fruit farm m Worcestershire 
for a part of their field training in the agricultural 
aspect of the subject The brewing and biochemistry 
of fmnentation department consists of a series of 
sixteen rooms There is a spacious general laboratory, 
a wdl-appomted microscope room and a research lab- 
oratory A special laboratory is provided for analysis, 
as well as an menbator zoom and dark rooms fos 
photography and polanmetno work. The laboratories 
are equipped with the latest forms of apparatus in 
addition to rsoent researches on starch mvestigations. 

The new botanical department oompnses some 
thirty-three rooms, and the laboratonea are especially 
fitted for studying fungi by the method of pure cul- 
tures, ¥^e ample proviaum has been made for the 
study of plant physiology by experunenta in which 
open air is necessary. 

I 

DARWIN’S HOME FOR THE NATION 

Ih bu preiidential addras to the Britudi Ajnooia- 
tum, Sir Arthur EetiSi made an appeal for a fond to 
purehaae Dnrwin’a home at Dome in Kent, ^ere he 
did meet of hia epoeh-making work, eo that it might 
be preferred ftor the nation. Aeeording to the Lon- 
don oomfpondent of the Jowmei of the Ameneon 
Me dical Awociation the appeal met with a prompt 
^Wponae. Mr, Oetotge Bqekftim Browne, a retirad 
Senito-uinary aargeon, on reading tiu appeal at (mee 
telfgraidud to Sir Arthur offering to make himaelf 
vkolly xeapeBudbla bat the gift Etta motive waa to 
lUlow fiituit goiMitiona to aee Darwin’a home, wfaioh, 
with ite fMidn, wight othorwiae paaa into the handa of 
fanOdaia. The oogt, with aomo andowmant fond, ia 


eatimatad at from $00,000 to $76,000. Mr Bnnnw 
haa made it a eondition that no other eontrOmtor ia 
to be aaked to share the cost with him. Be waa ad- 
mits to the memberahip of the College of Swgwaa 
m 1874^ and for fourteen yearn acted aa aBaiatatit to 
Sir Henry Thmnpaon, the leading gemto-minaiy 
speeialut of hia day. He ie an antaqaanan and aa 
enthonaatie eoUeetor In offeniig to boy Doaraa 
House and to establiah a fond for its perpetual up- 
keep, he IB giving expreaaion to his pnrfonnd ad- 
miration for the worii of the great naturalist Hie 
eonaidera that the honee in whudi evolntum was 
eradled should be aa revcwently preserved as Shake- 
speare^e birthplace He deatrea that the house ehould 
be restored as nearly as possible to its condition when 
Darwin hved there When the house and garden have 
been restored, he would wish them to be opened witii- 
ont ehaige to viatore, who could then be shown Dar- 
win’s study, laboratory and living looma mneh as 
when he left them. He also expressed the wish that 
some phyeieian of slender meana and good record 
should be appomted tiie enatodian. Sir Arthur Keith 
has suggested that out of the endowment fund numay 
should be spared for a pnse to be given every second 
year for the best contribution to biologu knowledge. 
Downs House is the property of Darwin’s son, Pro- 
fessor Franou Darwin and u now need aa a adMxd 
for girls. 

BUILDING ACnVITIES OF THE CHICAGO 
ZOOLOGICAL SOCIETY 

Ths report of the first year’s bmlding aetmtias of 
the Chieago Zoological Society shows the new perk to 
be well under way and mneh oonstnietion work already 
completed According to a summary m Mosewm News, 
it u now estimated that the major portion of the worii 
will be completed by June 1, 1930, and that the park 
will be opened to the pnblie at that time 

During the past tow months the new parii, whiA is 
located to the west of the city proper and jnat outside 
toe town of Riveraido, has been entirely feoeed in. 
Within tola endoanre are 133 aeree of land and fifty 
additional aorea axe available tor future dovelopmaat. 
Ovmr ten milee of aanitaxy and anrtoee aewera have 
been laid Water mama have been laid and haating 
and power linee put m place. 

Tha exeavations tor toree aeparato lagoons are 
neatly omnplete, as wail as the eonatmetion of a oom- 
plsto power and pumping station. Woric has aL 
ready been started on toe group of haildmga at toe 
en tr ance. Tbeee win honee the administration ofBees, 
snraton, bead kosper, torsater, doctor, toe ■oeiety’ii 
meeting room and libmy. The only exhibitioc build* 
mg to he Btortod this year is the reptile bouse. Hi 
adMtlen to toe w«dc hei^r done wfiMn toe new paih* 
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tbe «oanty has bsgan the ocmsbraatum of 9>ada whxdi 
will eonnect the soo with the mam boulevards of the 
vyemiy 

It IS felt that the plan for the park embodies some 
noteworthy features made possible by a study of 
existing parks m Europe and in this oonntry, and by 
the fact that the entire park is beSig planned at one 
time upon a large scale. Automobile traffic is being 
entirely separated from pedestrians and will follow a 
mreular roadway just inside the fence 

A system of deep moats is to be used m the place 
of bars to confine the animals whenever possible This 
and other arrangements will do mndi to avoid the 
cramped conditions often prevailmg in zoological 
gardens 

While nothing has been done as yet toward acquir- 
ing a collection for the new pork, a tentative bst of 
inhabitants has been worked out This includes 876 
specimens of mammals divided into 269 species ; 2y398 
birds of 794 species; 300 reptiles representing 75 spe- 
cies, and 00 batrachians of 30 species There will also 
be an insect collection including about 200 species 

SCIENTIFIC NOTES AND NEWS 

Db. Fbbdsric a. Lucas, honorary director of the 
American Museum of Natural History, has been 
eteoted an honorary member of The Museums Asso- 
ciation, Great Bntain« This is the first time that the 
distinction, restricted to fifteen persons, has been con- 
ferred upon any one outside of Great Bntom 

Ik addition to tbe medals awarded to Dr. W D 
Coolidge, Professor A* A Noyes and Professor J C 
McLennan previously announced in Soiekob, the 
Royal Society has awarded a royal medal to Sir 
Thomas Lewis, FR,S., for his researches upon the 
vascular system, foUowmg upon his cafiier work on 
the mammalian heart-beat, the Copley medal to Sir 
Charles Sherrington, OM., FR.8, for his distin- 
goished work on neurology, and the Buchanan medal 
to Dr. Maoor Greenwood for his statistacal researches 
and other work in relation to public health. 

Db. Gbahaic Littui, member of parliament, for 
London University, has been eleoted an honorary 
member of the Royal Academy of Medicine of Rome, 
and a fellow of Royal Society of Physicians of 
Budapest 

A SFEdAii number of the Zettecknft fur phgii- 
koMsche Ckemte has been dedicated to Professor Erast 
Cohen, of ^ Umversity of Utrecht, to ^mmemorate 
the twenty-fifth year of fais profesaoraiup. 

Pbofbsbob Paul Lbobnb, who occupies the chair of 
Bitxgteal pathology in the Paris Faculty of Mediemc, 


evob Mb. 

has been nominated an offleer of the I^gtnn of 
Honor. 

Db. Lbk K, Frakksl, former president of the 
Amerioen Public Health Association, will be guest 
of honor at a testimonial dinner to be given on 
December 9 at the Biltmore Hotel by friends asso- 
ciated with ium in health work The speakers will 
molude Felu M Warburg, Professor C-E A. Wins- 
low and Haley Fiske 

SiB Chablbs Mabtxk, director of tbe Lister Insti- 
tute, upon whom the honor of knighthood was re- 
cently conferred, has been presented with his portrait 
by the staff of the institute as a token of personal 
esteem and appreciation of his great services during 
the twenty-four years of his directorship The pres- 
entation of the portrait took place in the library of 
the institute on October 28, when Professor Harden 
presided over a large company of past and present 
members of staff and research workers 

Fbbdebic S Lse, research professor of physiology 
m Columbia University, has resigned the presidency 
of the board of managers of the New York Botanical 
Garden after a service of five years 

At the annual meeting of the Amenoan Ornitholo- 
gists^ Union held at the U S National Museum from 
November 14 to 17, the following officers for the year 
1926-1927 were elected Alexander Wetmore, assistant 
secretary of tbe Smitbronian Institution, president, 
T S Palmer and W. L McAtee, of the U. S. Bio- 
logical Survey, aecretary and treasurer 

The foUowmg officers have been elected by the 
American Society of Agronomy Dr A O McCall, 
president, Dr. E F Games, first vice-president, Dean 
M J. Fonchess, second vice-premdent , Professor W. 
W Burr, ikird v%ce-preeideni, Dr A B. Beaumont, 
fourth vice-president. Professor J D Luckett, ediStor, 
and Dr. P. E Brown, secretary-treasurer, 

Db. WaziTbr L Nxuus, dean and professor of dm- 
Ical medicine of Cornell University Medical College, 
was elected president of tbe Assoeiation of Amenean 
Medmal Colleges at its recent annnal meeting in Mon- 
treal, Dr Burton D. Myexs, aasutant dean and pro- 
fessor of anatomy, Indiana University School of Medi- 
cine, Indianapolis, viee-premdent; Dr. Imng S. Cut- 
ter, dean and aasomate professor of medusme, North- 
western University Medical School, Chicago, ehahrman 
of the executive committee, and Dr, Fred C Zapffis, 
25 East Washington Street^ Chieago, seeretary^tiiea- 
surer. Thw next annual meeting will be at Indian* 
apcdie from October 29 to Sl^ 1928. 

At the mmual general meeting of tim MSneralogieal 
Society, Sni^d, held on Novenibsr 1, Dr. 0« f* 
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Prior, keeper of ibe department of nrinerals m the 
Britiah Mnaeuiii, was elected president 

Dn. StIiVak J. Cbookioi, formerly with the U S. 
Bureau of Standards, has resignod hu position as 
chief enpneer of the Whitloefc Coil Pipe Company, 
Hartford, Conn , to become vice-preudent of the Heat 
Transfer Products, Inc, a division of the Staten 
Island Shipbuilding Company, New York City 

Haakon Wexklsen, who has been a graduate stu-* 
dent in genetics at the University of California for the 
past year and a half, has been appomted director of 
Felleslgoepels Experiment Station at Vidarshof, 
Norway 

A W Aixm was recently appointed editor of Efh 
gineenng and Mtmng Journal, succeeding J E Spurr 

Db Wilbert W Weir, associate soil technologist 
of the U S Bureau of Chemistry and Soils, has ac- 
cepted a position on the staff of the Chilean Nitrate 
of Soda Educational Bureau, with headquarters in 
New York City 

Dr R £ Clausen, associate professor of genetics 
at the University of California, has recently returned 
from sabbatical leave after an absence of fifteen 
months in Europe The first twelve months were spent 
at Stockholm, where he worked in the eytological lab- 
oratories of Dr 0 Rosenberg Dumg the remaining 
three months he was engaged m an inspection of the 
research in genetics under way m Europe for the In- 
ternational Education Board, under which he held a 
fellowship 

Dr. Fbeiuerick Q Kstes, head of the department 
of chemistiy at the Massachusetts Institute of Tech- 
nology, has arrived in Boston from Pans after an ab- 
sonoo of five and a half months, to resume his duties 
With the department While in Pans Dr Keyes acted 
as representative of the institute at the Maroelin 
Berthelot centenary memorial 

Dr. Robert L Porter, recently appomted dean of 
the University of California Medical School, has 
amved m San Franciseo to take up bis new duties 
After spending three years m study m Rome While 
on leave Dr. Porter visited medical schools in Italy, 
Pninee, Great Britain, Canada and the United States. 

Dr, H. Noguchi, of the Rockefeller Institute, ax- 
nved in Aeera, on the British Qoli Coast, on Novem- 
17, to iiiv«8tigate tlie yellow fever problem. 

Dr. Niels Nublsvn, the Danish explorer, has le- 
tumed to Denmark after a difficult ex|K»ditiofii to un- 
known poxtn of tiic interior of Iceland, on which es- 
PoffituMR he was aoeompamed by P Hannesson and 
Stark Joneson, beta leelaadetB. 


Da A W. HUiL, director of the Royal Botaaie 
Gardens at Kew, sailed for Australia on November 4 
on the invitation of the Commonwealth Coimeil for 
Scientifle and Industrial Research, Melbourne. He 
will visit the vinous botaiuoal, agneultnrai and 
forestry Institutions m Western Australia, and will 
then proceed to Adelaide, Melbourne, Sydney and 
Brisbane. 

Da Antoine Lacabsagne, Asaastant director of 
Radium Institute of the University of Pans, and 
Professor Hermann Holthusen, of Hamburg, reoentty 
spent a few days m New York visiting hospitals and 
mstitutions where radium and X-rays are used in the 
treatment of cancer. Both expect to visit other 
Amenoan cities before gomg to New Orleans to 
attend the nieetmg of the Radiological Society of 
North Amenea 

Professor H N Russell, of Pnneeton University, 
gave a talk at the U S Bureau of Standards on 
November 4, on ‘The Structure of the Elements of 
the Iron Group” On October 15, J W French, 
technical director of Barr and Stroud, Ltd, manu- 
facturers of military optical instruments, Glasgow, 
lectured on “Optical Glass” at the bureau. 

Da W V Bingham gave an address before the 
Bntish Psychological Society at the Royal Anthro- 
pological Institute, London, on November 2, on ‘‘In- 
dividual Differences in Susceptibility to Accidents.” 
He has now returned to New York, after viuting 
teohnopsychologiool laboratories in France, SwiUer- 
Uttd, Holland, Germany and England While m 
Pans he oontnbnted to the Fourth IntemationAl 
Conference for Technopsyohology a paper on “Neg- 
lected Methods m Employment Psychology,” and was 
elected a member of the board of directors of the 
association 

Da Walter S Arams, director of the Mount Wil- 
sen Observatory of the Carnegie Institution of Wash- 
ington, will give a lecture on “The Intenor of a Star 
and how it maintains its Life” on December 6 in the 
administration building of the institution in Wash- 
ington. 

Professor Boswell Johnson, head of the oil and 
gas sebool at the University of Ihttsburgh, addressed 
the Sigma Xi alnmm dub of the University of Pitts- 
burgh on November 29 in the physics lecture room 
His topic was “Science in Russia.” 

Da Daniel T. MaoDougal, director of the lab- 
oratory of plant physiology of the Carnegie Institu- 
tion of Washington, will read a paper on “Sabstanoes 
rsguktmg the Passage eff Materiab mto and out of 
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Flsot Cdla— tbs l4p(nd«” befbn the AaMrioan niilo* 
40]^iiMl Soowtgr, Philaddphia, on DeMmber 2. 

IHl HEtrer J, Vadobav, eonunuiaoncr of Imklth of 
Dotroit, gave one of the DeLamar leetaraa m hj^giene 
at the Johns Hopkins University School of Hygiene 
and Pnhho Health, November IQI, on "Mmueipal 
Health Administration.’' 

Db. a F Sholl, professor of soology in the Uni* 
veraity of Michigan, reoentiy addressed the depart> 
ment of biology of Prmoeton University on ‘Tho> 
topenodum and the Wings of Aphids ” 

A icsanKG oommemoratmg the bicentenary of the 
death of Sir Isaac Newton was hdd at the Ameneui 
Mnaenm of Nstnral History on November 26 and 27, 
under the snspieeB of the History of Sdenee Society 
and other scientifle organizations, at which many dia* 
tingnished speakers took part It is hoped to print a 
Aill account of the meeting in an early issne of 
SCIBEOB 

A lYiaiiu, eemmony was held at the Warren Ana- 
tomical Museum on November 18, when a framed por- 
trait of Dr William Fiske Whitney, former cnrator 
of the musenm, was nnveiled and presented to the 
Harvard Medical School Dr. Burt Wohlbach intro- 
duced Dr Qeorge Burgess Magrath, who presented the 
painting Dr Magrath outlined his contact with Dr 
Whitney, first as a student and later as a eoUeagne. 
He portrayed Dr Whitney as a pioneer dhnical au- 
eroseopist, a councilor of surgeons, a gentleman. Dr 
Edsall, dean of the medical school, received the por- 
trait in the name of the school He showed that Dr 
Whitney, m his forty-two years of aerviee from 1870- 
1921 as cnrator, made the mnaenm what it is to-day, 
and yet through all the hard woric earried himself 
graciously and kindly 

Da. ISBAKL C Weitb, state geologist for West Vir- 
ginia smce 1897, died on November 24 at the age of 
seventy-nine years 

Pbofbboob FuAirK Wabbxhoxok Vbbt, direetor of 
the Westwood Astrophysieal Obaervatoi^ at West- 
wood, Mass., and formerly professor of astronomy at 
Brown University, died on Novendier 23, aged sev- 
enty-five years. 

Da. Gsoaon Abbott Osbobkb, Walker profeaaor- 
ementna of mathematies at the Massachusetts Insti- 
tute of Technology, died on November 20, aged aghfy- 
eight years. 

Db. Awwim J. M. Paocr, formerly regins profesaor 
of physM, University of Cambridge, died on Septena- 
her 16. 

Sib WnuAic OiLLOiwaT, the Bntiah 


mining estgineer, died on Moeess h er 2; aged eigUgr- 
aeven yean. 

Tbb death is annoBneed, at tba age of aevenly-BbK 
years of Profesaor Carlo Fedeli, formeily dizeetor of 
the lastitate of apeeial mediaal pa t hology at ite 
University of Pisa. 

Thb next World's Dairy Congress will be held in 
London, England, from June 26 to July 14[, 1928. 
The progaam as outiined in the preliminary announce- 
ments inolndee papers on all phases ot the milk in^ 
dnstry and disenassmia will be led by various Arner- 
lean aoientuts inelnding H. E. Van Norman, O. F. 
Hunziker, E V. MeCoUnm, M D. Mnnn and B. 8. 
Breed. An official ddegatmn of dairy seientists from 
the United States will leave Montreal for the eongreas 
on May 16 and June 16, under the direction of E. S. 
Breed and O. J. Hucker, of Geneva, N. Y. 

A bpbcsal meeting was held on November 22 at 
the New York Academy of Meduune at whieh vanous 
aqpeets of the eanoer problem were dtsenssed. Dr. 
H. Gideon Wells, of the University Of Chicago, spoke 
on "The Bignifleanee of Canemr Statisties,'’ and Dr. 

I V Hiaeoek, aasocoate professor of pubhe health 
at Yale University, disenased his paper Dr Maud 
Slye, associate professor of pathology at the Univer- 
sity of Chieago, talked on the relation of heredity 
to cancer Her paper was disenssed by Dr. James 
Ewing, proteesor of i»tbology, of Corn^ UnivetsEy 
Medwd College. "How the CaneerPtoUem is handled 
m Massachusetts" was the title of a paper by Dr. Een- 
dedl Emerson, of the State Cancer Clinic, Woreeeter, 
Maas, which was diaenssed Ity Dr. E, H. Lewindd- 
Corwin, committee on pnUie health relatums, Ne# 
Yorii Academy of Medicme. Dr. Samuel W. Lam- 
bert president of the New York Academy of ICedi- 
eme, presided. 

Thb United States Civil Semea Conumasion an-'' 
nounces an open competitive examination for senior 
chemical engineer (pulp and paper), applieatrans 
for which moat be on fils witii the Civil Sorvice Com- 
mission St Washington, D. C., not later than Decem- 
ber 27. The examiBStlon u to fill a vacancy in tbs 
Forest Prodnets Ic^omtoiy at Madison, Wis., and 
vacancico occuTiiig in poaitioBs tequiriiig subUbt 
qwahflcsMons. The aslary tanges from 16,209 to 
$6,000 a year, dependiag tqxm the gnalificsticBS of 
the qipointoe as dmwn in the eamiiBatien and Gw 
duty to whidi sadgned. 

Thb Jaankuk Society of Agronomy, at its Meant 
anunal mcsthiffi voted to sponsor a IMM Bffitsgsb 
teseareh award, jnovidsd Ity tbs CtSIma IRtnis of 
Sods Ednsstiond BatasB. ThBBWBtdliflivaB4HMl' 
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to todhridnab who h»v« pectoiaed ootatonding 
oitaigoa TOMMurch in relation to ooononuc crop pn>> 
dnetion to be need in farthering nitn^rea mvestiga- 
bona or for ptofeesumal advaneonent. The award la 
to be made by a eommittee of six appointed by the 
president of the American Society of Agronomy and 
the amonnt of the award u to be determined by the 
eommittee in each individual ease. In making the 
award the committee shall consider the work oeeom* 
plished as indicated by publications and the facihtieB 
and funds available for the parbenlsr research project 
The award may be made to any researeh worker in the 
United States or Canada The award is to be made 
annually at the meeting of the American Society of 
Agronomy. The award committee has not yet been 
named but will be announced soon 

Db Leslie A Kxbotxr, of Western State Teaihers 
College, Kalamaxoo, has presented to the U S. Na- 
tional Herbarium a collection of about six hundred 
plants obtained on Borro Colorado Island, Panama, 
during July and August. The collection contuns 
about 190 apeeies prevumsly unreported for the 
island, about four of which are new species. The col- 
lector is collaborating with Dr Paul C Standley in a 
publication of these additions to the flora of the island 

At the direction of King Albert a national scien- 
tific research fund was constituted on November 26 
at a special meeting of the Belgian Academy, called 
to meet the urgent necessity of raising money to pro- 
mote research in connection with Belgian institutions 
of learning. 

It is announced that James N Gamble, of Cincin- 
nati, plans to give funds to Ghnst’s Hospital for the 
establishment of on institute for medical research 
The amonnt is not stated but is said to be several 
sollioiis of dollars. Mr. Gamble recently gave $600,- 
000 to the bmlding fund of the hospital. 

Thu class of ’30 at Lehigh University has raised 
$3,000 for two dtomieal research fellowships, to which 
H G. Jones, of Wilkes-Barre, and R. J De Gray, of 
Ramsey, N. J., have been appointed 

A OUT of $40,000 from the John A. Finch estate 
will make possiUe the erection of a thirty-five bed 
hospital on the campus of Washington State College 
at Pnllman which, it is expected, will be completed 
by September, 1028, and will cost about $86,000, 

Tn department of mberalogy and petrography at 
Harvard University was enabled, through the Holden 
Travel IWd, to send out four partiee during the past 
suBUMr for the eoUeetion of material fOr research 
and eedtihitiett at the university touseum. Harry Ber^ 
wmtwmm aisistaiit, went to,Mexiao on a joint od- 
Ming trip iriib Hr. W. H. Foshag, of too Unitod 


Btatss National Kasenm. A tidrd e xp edi t ion was 
made hy Profeasor MB. Larsen, who went to eonthsm 
California m the vMmity of Elamora, where he 
mapped the geology of a region hitherto nndeseribcd 
The research will be oontmued nett annnner. Ifto- 
feeaoT Charlea Pelache and L. W. Lewie visited a naai- 
ber of mmes m Canada, bringing back eolleetioaa for 
exhibition from the silver minee of Cobalt, Ontario 
and the Lacey Ibca Mine at Sydenham, Canada. 

At the opening of the preemt acad e mi c year four > 
membera of the ateff of the Clark School of Geog- 
raphy went mto camp with twenty-five graduate atop 
dente^ with plana for makiiig an economic enrray of 
Greenfield, Massadnuetts, and viemity The camp 
was placed in the Berkshire Hills, three miles west of 
Greenfield. There is a two-fold pnxpoee m the estab- 
Iisfament of this field school of geography, one la to 
provide definite larauung m field methods for those 
entering tiie profession; the other is to experiment m 
the development of field methods in geography, and m 
the woricing out of an eeonomic survey of a portnm 
of the Conneetieat Valley and hordenug uplands, 
which would be of value to the people living m Ibat 
eomraunity The plans have been made to take aue- 
ceaaively porbons of the Connecticut Vallty lowland 
and oontmue the work until a considerable section of 
that part of New Engdend has been studied mtoup 
sivriy The instructional work was under the doee- 
tion of Drs Wallaoe W. Atwood, Clarence F. Jones, 
W Elmer EkUaw and Charles F Brooks. 

Tax topogntyhieal department of the Danish gen- 
eral staff despatched a snrvty expedition to Greenlaad 
last May. It la nndor the command of Gaptam F O 
Jorgensen and is baaed on Disko Idand The projected 
program of survey work will probably tal» thirty 
years to cany out. In addition, the expedition wiU 
superviae tiic constmction of aeismographic and wire- 
less stations at Seorcsby Sound. 

Aw Italian Arctic expedition by airship u beiag 
planned for next year. According to the foreign press, 
the expcditiim will be organiaed and led by GmstuI 
U. Nobile, vdio acomnpanisd Captain R Amundasa 
in bis polar flight m 1926 The Italian govemawnl 
has offered airship N.4, which is a sister ddp of tiw 
Norfft, nacd on that occasion, and the Norwtypan 
Aero Clnb bea j^wmieed the nse of ainihip sheds ai 
Vadad and King’s Bay. General Noble mtende to 
make his Aretie base in Spitsbergen and to explore 
eastward to the nertii of Siberia, mtending so doubt 
to throw M>t on the unknowu northward extanrion of 
Niehbas Land. Be propoaaa abo to make a flight to 
the Pole. The Soviet goverameut has CKprcisd • 
wadi to help by estabisfain g a sandiaa at 

flie ffloatb of the Tsniari Biver. At present a enn- 
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ttMtea Hilaa is eomnderiag the eost of the project 
13ie Boyai Italiui Geogrspkual Society has pronuaed 
its mpport 

The U* S National Museum recently received as a 
gift the collection of insects belonging to Geo M« 
Greene, of Hamsborg, Pennsylvania. Mr Greene 
began to form this collection m 1893 and devoted 
himself principally to Coleoptera, although his col- 
lection contains several thousand named and arranged 
specimens in other orders The collection is of un- 
usual value because the epeeunens aie neatly and 
completely labeled, well mounted and thoroughly 
classified. The beetles alone number over 42,000 
specimens H S Baiher and G T Greene, of the 
U. S Bureau of Entomology, made a tnp by auto- 
mobile to Philadelphia on October 21 and 22, to 
farmg the Geo M Greene collection to the museum 


UNIVERSITY AND EDUCATIONAL 
NOTES 

UiniKR the will of Frank Thome Patterson, of Phila- 
delphia, hia estate, after the death of his widow, is to 
be divided between Jefferson Medical College, the hos- 
pital of the University of Pennsylvania, Pennsylvania 
Museum and the School of Industrial Art and Bryn 
Mawr Hospital The valne of the estate is estimated 
at approximately $2,120,000 

The late Nina Lea, of Philadelphia, has bequeathed 
to the University of Penne^lvania and Harvard Uni- 
versity $160,000 each, to endow professorships in 
memory of her father, Henry Charles Lea, well-known 
histonan 

Dr A. F 0 Gkbmank has been granted a leave of 
absence from Valparaiso University, to return to his 
former position of research director for the Labora- 
tory Products Company, Cleveland Harry V. Fuller, 
formerly professor of chemistry at Pei Yang Univer- 
sity, China, has accepted the position of acting pro- 
fessor of chemistry at Valparaiso University in Pro- 
fessor Oormann^s absence 

Dr. Gordon Wbyburn has been promoted to a full 
professorship of mathematics at the University of 
Texas. 

Brsnton B Lutz, of the department of biology at 
Boston University, has been promoted from assistant 
professor to professor in the d^artment. 

Db. Elukb L Skvrinqhaub has been transferred 
from associate professor of physiological chemishy 
to aaeoeiate professor of medicine and assooiate physi- 
cian to the WiBoonsm General Hospital, Madison, and 
Dr« Edgar J Witzemann, formerly of the Mayo Qinio, 
has been ax^mted assistant professor of pbysidog- 
icd ehemiafciy, to succeed Dr Sevnngbaw. 


Da. IdMDus Hicr.TjafcKA3r, who has hesn lessarefa in** 
structor at the Umrersity of Chicago, has reeaived an 
appointment m the department of physiological cbetai- 
istry of the Johns Hopkins University Medical School 
as associate. 

Miss Miknub a Graham, associate professor of 
chemistry at Milis College, has been appointed pro- 
fessor of chemistry m the Dominican College of San 
RafaeL 


DISCUSSION AND CORRESPONDENCE 
TUMORS IN THE LOWER CARBONIFEROUS 

Unusual growths on the fin spines of modern fishes 
have been known for a long time under the name of 
Osteomae. They are hard, dense and almost ivory- 
like I do not know what produces these pathological 
growths, since no one has studied them for the dcter- 
msnaticm of this point, so far as I know. While 
summanzing our knowledge of pathological condi- 
tions^ among fossil vertebrates I mentioned these 
growths as possible tumors, and stated that they were 
unloiown among fossil fishes. 

Recently Mr Errol Ivor White^ has sent me hia 
paper describing a collectiou of fishes from sections 
of the Lower Carboniferous rocks below Newton 
Farm in the parish of Foulden, five miles west of 
Berwiek-on-Tweed, by the youthful Thomas M, 
Ovens, whose death at the age of mneteen cut short 
what might have been a marvelous intellectual career. 

One of the incomplete specimens of PhaneroBteon 
mtrabile Traquair shows on the anal radials ''bladder- 
wrack’^’ osteomae, which are so common in some 
types of bving fishes This discovery is not only the 
first of the fossil osteomae, but it ia the earliest geo- 
logical record of any pathological growth m the 
vertebrate group. It is the earliest patbologioal 
record. 

Rot L. Moous 

Santa Monica, CALxroiuinA 

MASTODON REMAINS IN WASHINOTON 

About the middle of August there waa found on the 
property of Virgd Schaefer, about four miles north- 
east of the village of Blyn, Clallam County, Wash- 
ington, some remains of a mastodon. Because of the 

1 '^Paleopathology, an Istrodnotloa to the Study of 
Anciwt Evidences of Disease '' Chapter ill. Uzbana, 
1923 

s^The Fish Fatma of the Omeut Stones of Foulden, 
Berwickshire.'' Trans. Boy 800 . BdMwrffh, LV, pt X 
(No. 11), p 268, 1927 Text figure 19^ A. 

« A seaweed, Fnant wei^oslsafas, yieldiiig nMeital pta- 
wettbai for obesity, g«it«r, ete. 
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loealkuQiy the oeiftheart comer of the Olympjie Pooxa* 
sola, the inatter seems worthy of record 

The find mclnded two tusks in a fair state o£ preaer* 
vatum, one entire and one broken m two. The tusks 
were 64 and 64 3/16 inebes long, respectively, the 
measurement being made on the outer curve The 
diameter at the base was shghtly over 20 mohes The 
weight was estimated at 35 pounds 

Just below the base of the tusks, which were in a 
horizontal position, were five teeth and a number of 
bony fragments, presumably of the jaw One tooth 
comprised five sets of triple protuberances which were 
well pointed Another tooth comprised four sets of 
triple protuberances with a fifth small stub The 
enamel m both of these was in good condition The 
other three teeth, each three and one-half to five and 
one-half inches long, comprised three sets each of 
double protuberances, in one ease worn down about 
three-fourths of an inch, in the second, worn slightly 
more, and in the third, the smallest of the group, worn 
to the base of the points 

The bones were found in the course of the digging 
of a ditoh to dram a swampy area which has been a 
beaver swamp within the memory of the present m- 
habitants of the region The followmg section was 
exposed in the trench . 

a. peaty bog muck, 2 feet 0 inches, b marly clay, 
0 feet 1 inch, e peaty clay, dark, 2 feet 6 inches, d 
eandy clay, fossiliferous, 1 foot 0 inches (base con 
coaled). 

The fossils have not been studied, but include abun- 
dant fragments of mmute gastropods and other shells 
The mastodon remains were m the layer c approxi- 
mately three feet below the present surface of the 
swampy wbush is not far above sea-level 

Haaou) E CuiiVER 

State GEonooraT or Washimoton 

AVAILABLE MATERIAL IN COMPARATIVE 
ANATOMY AND PATHOLOGY 

Tas Laboratory of Comparative Pathology of the 
Philadslplua Zoologiod Society has rather eximisive 
material of anatomieal and of pathological character, 
some of which is not entirely used by the laboratory 
personnel* It baa been our pohey to supply to ac- 
credited investigatOTB a moderate amount of mate- 
rial for their problems. 

I am writing this letter to make it more generally 
known that material is avadaUe, beoauee we wkh 
no c^portimities lost to be of eervioe to workers in 
these geimal fines. This material wQl be given to 
xenareh and taaohuig institatioiis that reoeiye the 
approval of the Americaii Assoeiatlaii for the Ad- 


vaneement of Scieiies. Zt wfll be sold to dealers 
whose bosinesB it is to diatnfante matenal. 

Sinoe this laboratory has no shipping department, 
it will be necessary for woricers who desire material 
to supply us with mailing and express cases suitable 
for the specimens they desire, and to pay postage and 
expressage The laboratory can not engage to em- 
balm or injoct tissues free of charge, but may be 
able to undertake small problems of this kind for the 
time-oost of the labor. 

There are now available a moderate number of male 
and female gemtnl tracts and of intestinal tracts. A 
few central nervous systems and ductless glands may 
also bo supplied, but many of these m our laboratory 
are already preempted The group specimens are 
grossly normal, but have not been investigated xmero- 
scopieally. 

In BO far as pathological material is concerned, the 
laboratory will supply only what develops m the 
routine autopsies and is not needed for museum pur- 
poses Specimens needed for the collection, and those 
already mounted for the museum will not be supplied. 

Hebbebt Fox 

The Zoolooical Society 
or Philadelphia 

REPORT OF THE RANSOM MEMORIAL 
COMMITTEE 

The committee which has been in charge of the 
establishment of a memorial to the late Dr Brayton 
n Ransom, after a careful study of the opinions 
expressed in answer to a questionnaire on the subject 
and a eonsideration of the limitations placed on the 
choice of a memorial by the size of the fund, has 
eome to a cbctsion as to the form to be taken by the 
memonoi It has been decided that the fund be 
invested and that the interest be used as a money 
prize of $100 when that amount is available, to be 
awarded by the committee to a person of any nation- 
ality who has not passed his fortieth birthday at the 
tune of the award, and who has made a oomparaUvely 
recent noteworthy contnbation m the field of para- 
sitology. 

The fund at present totals $030 in aetual sab- 
senptbns and $136 in unpaid pledges, approximately 
100 persons, repieaenting fifteen countries m addi- 
tion to the United States, having eooperated in bnng- 
ing the fund to its present status, the mdividnal eon- 
tributioDS ranging from $1 to $100 

The fund has thus far been kept in a savings ae- 
eount drawing the usaal mterest, in the hope that a 
$1,000 total might be actually available for investing 
ta a more remunerative manner, the questiem of m- 
vestsmnt is now being caret nlly investigated by the 
committee. 
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It i> hoped tiwt ontwtanding pledgee win be paid ia 
the near fntnre and that an; penone ettll deeirmu of 
joining in the eetahbahment of this memonal to Dr. 
Baasom will not delay longer. 

Eu)ibb B. Cbuc, 

Seeretary, Batuom Memonal Commttee 
Bcsuc or Ahimai. Insosibt, 

Washinotok, D. C 


SCIENTIFIC APPARATUS AND LAB- 
ORATORV METHODS 

A SIMPLE DEVICE FOR WASHING CULTURE 
TUBES 

Ovx of the most irksome and time-eoneammg 
operatione of the baetenologieal laboratory is the 
washing of enlture tubes Beoently, we have been 
naing a vezy simple piece of apporatna which has 
proved to be so satisfactory in this laboratory that 
we beheve others will find it useful. 

The device oonaists of a water-motor which attaches 
directly to the faucet by means of a screw connection. 
A 4-ineh motor famishing % h. p. on 80 pounds 
water pressure with a free speed of 4^ revolutions 
per minute is used. Because of its sunplicity, oheap- 
aess and ease of oontrol this motor appears to be 
more aatistaetoiy for the purpose than an elsetne 
motor The test-tube brush is attaohed to ths motor 
shaft by means of a metal ohuek We have found it 
man aatiafaetory to employ only about two inches 
of the bristle-tipped portion of the brush in a chuck 
about SIX inches long. This arrangement causes the 
brush to revolve steadily when maaing free and 
fac i h t ates insertion into the tube. Brushes with 
straight bnstle-tipped aids have been found more 
satisfactory than the newer kmds with the so-called 
"spray tuft” end. After the tubes have been given 
the preliminary preparation for brushing they can 
be handled rapidly and with mwA less breakage than 
by the method of hand brushing The rate should 
approximate 800 to 1,000 tubes per hour. " 

So far as we an awan none of the supply houses 
IS fumidiing the complete apparatus at the present 
tune. The chuck we an using can be made in a few 
minutes from a piece of brass rod of suitable aise for 
attachment to the motor shaft and tuned down to a 
diameter of about inch. A hole drilled in the end 
of the md receives the brush win, which is held in 
place by means of a screw. The entin apparatus 
costs only a few dollars. 

I. M. Idiwxs 


BPBCIAI. ARTICLES 

NOTES ON A SPECIES CROSS IN MICE AND 

ON AN HYPOTHESIS CONCUINXNO THE 
QUANTITATTVE POTENTIALITY 
OF GENES 

SFBXSas eroases in laboratory rodents am not veiy 
numerous. That of Cavta rufeeeena Lund and C. 
poreeUue laan mported by Detlefsen,* and of Sathu 
rattnexS alexandmuu studied by de L’Isle (’65),* 
and of Morgan,* an among the mon important. 

The present note deals with a cross between males 
of Mue toagnen (Everaman) from China* and tame 
Mue mutathu fonales of a dilute brown race which 
has been inbred brother to sister m my laboratoiy 
smee 1009. 

Mue wagnen is small, nervously active, with rela- 
tivefy long ears and short tail, and is white4)ellied, 
black agouti m color This color variety was first 
described genetically by Cndnot* as a "gns k ventn 
blanc ” It is allelomorphic and epistatie to ordinary 
grey-bdhed Uack agouti. 

The hybnds were easily obtained, grew vigorously, 
and were intermediate m sue between the two parent 
species In color they were white-bellied M ac k 
agouti, but with deeper pigmentation than that of 
df. magnen. In many of them the proportion of 
black haus on the dorsal surface was very hi^ sug- 
gesting a weakened condition of the agouti pattern. 
The same tendency was seen in (he ventral snrfaee 
when dark-tipped hain ftequently wen found ia 
areas whieb in contrast to the white-tipped ham gave 
a pattern which we have deesnbed as a "vest” It 
u extremely interestmg to note this condition, vrideh 
will agam be referred to. 

The three recessive genes ot (he dilute brown M. 
mtumdua females— «. (non agouti), b (brown) and 
d. (dilntion) disappeond in Fj just as they would 
have done hiri the whiterbellied blaek agouti pattern 
of jr. vagneri been (hat of tiu same color vanety ot 
Jf . amumiue. 

A back cross of F^ males and dilate brown females 
showed segreg a tion of the three genes. The ei^ 
desses luted bdow wen expedsd in equal numbers. 
Tbs actual figures, however, depart widdy frintt 
eqnal% as follows: 

iPebi; Oomegte last »/ ITesA (1014) No. S08. 

■ dvoA /. Saeeea «. OeeMeeImfU SMagie (1011) 8; 
697* 

• Am. Net (1007) 48; 18»- 

* I am greatly indbbtri to Dr. Bheo Nan Oheer, trim 
petscnally broniht with him from OMaa the live sped- 
mens of M. magimi which fsna my bleeding steCk of ' 

tlutt ipurtiii / 

•Anft. ML Mag. et 0da. <10U) ^ 40-M. 
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mrnek 

Agouti 

wbite 

htWy 

BlAAk 

Dilll^ 

l>lAAk 

Agouti 

whito 

bony 

Brown 

agouti 

wMto 

beUf 

Dilute 

blaek 

Dilute 

brown 

agouti 

white 

beUx 

Brown 

DOute 

brown 

Total 

OlMMrred 

Bxpeeted »»». 

ai 

20.4 

30 

20 4 

10 

30 4 

10 

20.4 

28 

20 4 

21 

20 4 

16 

20.4 

u 

S0.4 

16S 

16SJ 


H the purs o£ genes are eonndered separately, we 
jSttd that there are 94 animals with gene B(b]aek) and 
69 without it There are 96 with gene D(intenaity) 
and 67 with d(dilntion), while there are 81 with A* 
(agouti white belly) snd 82 with a (non*sgouti) 
Obviously the chief excess is found in black or intense 
animals. When these two genes are found together 
it appesrs that there are 61 animals, while those with 
(b) and (d) number 34 Those with (B) and (d), 
33, and those with (b) and (D), 35 A somewhat 
similar excess of animals which had both (B) and 
(D) was observed in a cross reported by the writer 
and Phillips,* between color varieties within the 
species M, mu»euJns It is probable that it depends 
upon death of recessive color combinationa rather 
than npoh any linkage or other gametic disproportion. 

The ''vested" variety is an extremely interesting 
phenomenon What perhaps is a somewhat similar 
condition in that it involves a "weakenmg” of the 
agouti pattern was observed by Detlefsen in the ease 
of the gumea pig hybrids referred to above In his 
material almost complete disappearance of "ticked" 
hairs was observed on the dorsal surface in some 
hybrids. The same phenomenon has been observed 
in the mice. 

Morgen reports a weakened condition of the black 
factor in generation mice produced in a eroie be* 
tween a eaiall Japaneae-waltsing mala and a larger 
brown non^waltsing female. It is interesting to note 
that Japanese-waltzing mice are, by many, believed 
to be descended from M. vagn$ri (see (Htes^). 

At all events we have in three orosaee, two of which 
do, and one of which mag tnvolve speeiflo diflerences, 
dietbot emdeneo of "weakened" activity of three epi* 
static genes introduced by males of the smaller speoea 
or variety. 

This niggeats an interesting Una of reasoning as 
follows: 

2» oddMon to the ffuktotioo aMfAntM dio- 
tmgiMsh it, gtno mag haw a qiumUtaiioo poten* 
risbtg adapted bp natttrat eehetton te the sise of the 
hodlf wMeb tte aetMt/f mmt eover, 

Sbee activity of genes b development is nndonbt- 
adly related b some way to libeisttoii of energy, and 
sbee libatation of snaagy means prevbns storing of 
tMtff, it sea ms Uksly that a qpoobi will ity nstual 

irst (tmy «, tsmss. 

ikri. of wodh. omy kc. ur. 


seleetion ehmbate thoae indiriduale wsetefnl enough 
to bnild more of such potential activity than ia com- 
monly callad upon. This wonld follow emoe surplas 
material wonld require additumal food and storage 
space and wonld tax more than was necessary the 
systems fay which waste products of metabolism were 
eliminated. 

When a spedes crom is made raealting m an 
hybrid of didbetly larger sue titan that of the small 
parent speaes, the genea of tiie btter adapted b 
their phyaiologieal activity to covering only a eertob 
more or leas limited body area, may fbd themselves 
unable to act over the whole of the body of the larger 
hylmd, and as a result the reoearive gene wonld par- 
tially express itself. Such was actually the ease b 
tiie three erosses referred to The r61e of the cyto- 
plasm b determining the degree or extent to which 
the gme may aet is also posnUy a matter of great 
unportanee b tins eonneetiMi. Dab on remproeal 
crosses b the tiiree casee m question are not as yet 
available. 

The prbmple of the quantitative hnuts of gene 
activity will, if esbbliahed, be an mteresting Ime of 
rMsarA to foOow b sue mhentance and in many 
other genetie problems of birds and mammals. 

0. C. liUTLB 

LaBoaaroar or MAmrsfc Oramnoa, 

Amr Aaaoa, Hion. 

TRB ABSORPTION SPECTRUM OP MERCURY 
AT HIGH PRESSURE AOMIXBD 
WITH NITROGEN* 

A ooHsnonooB feature of the absorption speetmm 
of inereniT, as shown by Mohler and Moore,* u the 
appearanee of a trab of eigditeen flntbgs reaching 
tiieb optimum range of 2770-2930 A at 420* C. 
(2100 mm.). 

In the preoent work, when 18 mm. of pure mtrogen 
gas was admitted to ^ same 40 em quarts eboorp- 
tioa tube before seahitg off and speetra photographed 
nsbg the same aomee of radiation (a ^h potential 
discharge b Iqrdrogen), thb system of flntinga was 
mctonded on the red to 8087 A at temperatures of 
215-SOS* (8fr-216 mm. Hg) and on the vblet to 

aPfahDeation eppreved the Dtaector of the U. 8. 
Bvean of Stoadaid^ Bepurtowat of Commerec. 

eMahlar and Mooie^ A Opttetd doe. Am. U, p. 74 

<m7). 
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2666 A at 426^0^ (1820-7250 mm. Hg). The 
longer wave length bonds (3087, 3063, 8042, 3000, 
2080, 2962, and 2044 A) show on average frequency 
separation of 225 em~\ nearly double the intervals 
obtained with pure vapor Some 32 hands were 
found within the range 2010-2666 A at higher pres- 
sures, with a wave length eepsnction of 12 A at the 
beginning and 5 A at the end of the senes. Seven- 
teen of these bands within the range 2762-2666 A 
represent a definite extension oa the short wave length 
Bide to those previously reported 

Lord Rayleigh^ has announced the occurrence of 
fifty absorption bands in the region 2697-<3065 A with 
a long eolunm of vapor Altogether 42 sueh bands 
were found in the present work with 13 mnu of 
nitrogen, and the increase of 24 (42-18) indicates 
that nitrogen does exert a specific role, although it 
may not be a determining factor with a long vapor 
column A shorter band at 2528 A, however, was 
always obtained with mercury-nitrogen mixtures and 
appears to be very definitely conditioned by the pres- 
ence of this gas This new band was seen within 
the temperature lumts 23(M30^ C with 13 mm. of 
gas, bnt appeared only at temperatures leas than 
250^ (77 mm Hg) with 30 cm. of gas In runs 
made with a 00 cm. Pyrex tube provided with quarts 
windows, the 2528 band invariably was found to 
appear at temperatures bdow which the resonance 
broadening on the violet did not become greater than 
0 A, thus overlapping and fusing with this band 
Nitrogen pressures of 13 mm., 30 and 50 cm were 
used in these tnals Pressure ocmditions, however, 
were much less definite than with exposures taken 
with the 40 cm quartz tube. 

Data procured from the present photographs on 
resonance widths at vanous temperatures confirm B 
W WoodV first qualitative observations on the sym- 
metneal broadening of resonance absorption at inter- 
mediate pressures, and asymmetneal broadening {ue., 
towards the red only) at higher pressures for mer- 
cuxy vapor admixed with a foreign gas. It is evi- 
dent, however, that widths found at lower tempera- 
tures (150-250**) are muleading if no allowance is 
made for the 2540 and 2528 bands The present 
measurements ifiiow that resonance broadening in- 
creases with the pressure of nitrogen. At 360^ with 
30 cm. of nitrogen, a maximum displacement of 32 A 
to the violet was obtained. The displacements toward 
the violet with 13 mm of nitrogen are only 2-*4 A in 
excess of blank tnals made without gas. Broadening 
toward the violet m the presence of nitrogen is a 
very complex phenomenon, but bears no evident ida- 

sBayleigh, Nature 110, p. 778 (1027) 

^Wood, Aetrophps J. 26, p 41 (1007)* 


turn to the appearance of now spectral bands. Nitro* 
gmi, even at high pressures, does not seem to haatep 
markedly the rate of broadening on the red at high 
temperatures Bom and Franck’s* concept of three 
body collisions may be applicable m this connection, 
for it IS clear that a red quantum will sufiSoe to raise 
the Hg atom to the state i£ the impacting nitrogen 
molecule or mercury atom oontnbutos the necessary 
energy difference at the expense of their own trans- 
lational energy. Such a picture is dynamically im- 
possible for broadening on the violet 

The action of nitrogen in developing now speotrad 
bands adnuts of no clear-cut interpretation The 
2528 band, evidently oharactenstic of mereury- 
nitrogen mixtures since it appeared with all pres- 
sures of nitrogen, can not be correlated with the addi- 
tional fiutings obtained only wittrlS mm of nitrogen 
Paul D Foote, m his very recent quantitative treat- 
ment of the medianisms involved in the quenching of 
resonance radiation by foreign gases,* has pointed 
out that Hgj molecules are produced by collision of 
excited mercury and normal mercury atoms and that 
the presence of nitrogen favors this process In 
this ease the extension of the fluting system may be 
asenbed to the increase m the concentration of Hg^ ^ 
resnlting from the combined effect of the nitrogen and 
the radiation used as a source This eonsidei^ation, 
it must be noted, explains only the extension of the 
fluting senes observed in pure mercury 

There is, however, anoi&er possibility. One nuie^t 
expect that high pressures of nitrogen and high tem- 
peratures would favor the production of unstable or 
qnosi-stable HgN^j molecules. Possibly such oouphng 
ooeurs only between nitrogen molecules and exmted 
mereury atoms Foote’s work suggests, further, that 
an optimum pressure of nitrogen pro^ces a maxi- 
mum number of ‘P^ Hg atoms. The life of the 
state IS inversely proportional to the pressure ol " 
nitrogen. An equilibnum eventually must be set up 
between the number of *P« atuins produced and de- 
stroyed by nitrogen Such oounderatums make it 
appear possible that the additional fiutings on the 
red represent the vibrational iqieotra of HgN, mole- 
cules formed in this way The absence of these bandi 
with higher pressures of nitrogen is then a necessary 
consequence of quenching, by the gas, of "P^ Bg 
atoms. Obviously these hypotheses suggest many ex- 
periments, but eurcumstancee made it impossible for 
the wnisr to continue fihe research. 

HOSVAXO B. UOGMB 

Bxmijs or arAmaims, 

WaSBnmTOV, D, C 

sBom and TcaiuA, ficitc. /. 31, p. 411 (IMO). 

eIVsota, Phil. Bcsicw 80, p, 383, Be p tiisi ber , 1137* 
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OONMEEla aOMUa entm at Ohm AawHtaaa AMpio- 
ttom tee «ha Mmnmsomt at idaaaa lEtanaaUwi aataai- 
fae mmkmnhlp la tha AMaalaatwi iMir ho aaearad fmm 
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HOSPITAL AND LABORATORY^ 

» 

Tbb ionnal openiag of flus hospital and dnue la 
Bignifleaat of aoniottung of far greater uaportama 
than throwing open the dooca of a new bulding 
which la impoaing and beantifiil in ita arehiteetinal 
detaito and perfeotiy adapted m its plan and eqmp- 
ment to the porposes tor whieh it is intended. Thu 
ocoasion signabsee the inangnnition of a great enperi* 
ment, for whieh the aeetum of thu magnifleent Innld- 
mg, the installation of the q;dendid equipment and 
the gathenng together of the trained men who ate to 
wwk withm its walla repieaent but the eoUaetitm of 
ntoasilB and appaxatns to ha uaed in the pecfomuiiee 
of the teat ^wt aneh dabmrate plana dmuld have 
bean prepared mduatee that thoae iriio have bean 
reeptHunble for thu great nndeitaking poaesaa a pro- 
found and abiding eonvietion and behef in the prob- 
nbla eorraetneaa of the idea, the truth or falsity at 
whieh u to be teeted. These intrepid innovators be- 
lieve thid that braneh of knowledge whieh haa to do 
with diaeaae in man haa reaehed a atage m ita deval- 
opnunt whuh mtitiea it to oeenpy a dignided and 
important |daee in the gronp of ■nbjeeta whuh tiu 
umvemty eonatdera ita domain nie fnnd of in- 
formation eoneeming duease haa grown to a infBewit 
hulk, the methods denied for its mvastigation have 
baoim snfleienUy aeenrata, the anbjeet itself u of 
snlReunt intereet, and its unportanee in all that relateB 
to hnauui weUhm u soliletently gnat to justify the 
prosaeution of Ua atndy aa an aid in the intarpnta- 
tiwi of natnn, and not, as m the past, only as a part 
of the dueqdW reqursd for engaging in a praetual 
prafawon. Thu idta is not new, it did not onguista 
in the minds of those msponaible for thu experiment, 
it did not tyxihg forth fnlly formed like Minerva from 
tha head of Jove. IHum ^ve been many prehmuury 
expenaunh^ rervsmidbe, hut hen m ^ rdativ^ 
yoong univeruty, wUah haa been the eradk of ao 
many frmtf ol innovationa m the Arid of edtuahon, 
this idea u to neeba a tnal with fheiiities worthy 
of tiu intyortanee tt ttw mm. 

M ia styeeia^ a^nityriate tint tbs eqienmeBt 
ihorid ha nude m this ^wat iiutitntion whose own 
earnnumemant involved not one, bat nany oipatU 
BUttla. Pnariant Helper early qwka of this mnvM^ 

lAddnn dlllvand at be dedleatlon of the Alhsrt 
Mtfrttt BUUags Botyttil aad tha Maa l^stain dUale ef 
tha tiaivaMty ef OhfiMto, ifonuhn l, 1M7. 
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•ity M "an uutitiition in vhieh a wore or ntore of 
ne# edneational esperimeata are beiag tned<” Ton 
mil recall that, from the instant that his interest mm 
aroused m this mstitution, the idea of a vmventty 
Was uppermost in his mind He could not entertain 
the notion of the development of another college and 
his enthnaiaam was really only awakened re- 

sources were made available to found an institution 
which should be not merely a training school, nor 
even a place where learning and culture should be 
preserved and fostered, but which should be a work- 
shop in which the boundanes at knowledge should be 
extended and the innermost secrets of nature be in- 
vestigated 

It was the natural outeome of its earlier existence 
that at the new University of Chicago attention 
shonld have been given first to those branehes of 
human knowledge which have to do with man’s spin- 
tnd needs and social relationships. But before the 
institution opened its doors it was possible to an- 
nounce that, through the generosity of a great bene- 
faetor, there should be established as a part of the 
umvemty, a sohool of seienee, a department m which 
the world of nature would be studied and mvesti- 
gated. In this department speoial attention was to 
be given to the encouragement of reseuoh, more 
emphasis was to be placed on the skill of professors 
to investigate than on their ability to teach. It is of 
interest that in this school of soence the departments 
were to be thow of idiyaios, ehenustiy, biology, geol- 
ogy and mmeralogy, and astronomy. While under 
Uology may bo inelnded the study of the human 
mieeies, yet, in the put, m departments of biology, 
the study has usually induded all livmg things except 
man. The study of the structure and fnnetums of 
the human body has been held to be the prerogative 
of thow undertaking a special vocation or profession. 
An edueatcd man should know somett^ about 
physics and chemistry, he needs to know nothmg 
about human anatomy or physiology. Indeed it has 
been considered not quite natural or proper for him 
to want to know, unless he is to use this knowledge 
praetieally. Thow were not subjects for general 
culture. They belonged in the teehmoal school which 
might, or might not, be aflUiated with the uidveraity, 
but they were not real, integral members the group 
of nmveieity branches of study. In the investiga- 
tion of natural pbenommia, the inquiry as to the 
nature of man has eome relatively late. Astronomy 
long preceded anatomy. Possibly the reason was a 
realisahon of the difficulties of this investigation; 
more hkely there has been a fear of uncovering 
secrets that ^ve seemed almost sacred. 

Very early, however, this university recognised 
that human anatomy and human phjndology thrive 


best when aadi can have an i nd epen d ent aiistimeei 
£tee fhem the restraints imposed by the endnam 
prepataluMi of studeiits Jlw the ptaetiee of medicine. 
Housed in bmldings on the nnivernty eampns^ udja- 
eent to flie departments of physms, ehemutry and 
the other branehes of natural aownee, thew depart- 
ments were ineoipoiated as true univeraty d^Murt- 
mento in the Ogden School of Seumee, and they have 
grown to occupy important and dignified poatuma. 
The facilities of thew departments have been open 
to all whh were prepared to profit by the opportmu- 
tiee offered. It la true that moat of tiw stndente have 
oxpeeted to engage in the praetiee of medicine, bat 
the feet that thew departments have functioned ne 
university departments, m which n foremoat pbme 
has been given to the exteneion of knowledge, has 
been an important factor in detennuung the lugfii 
qnahty of tiie wortc whieh they have aeeomphehed 

The study of the abnonnal, the unusual, in the 
streeture and fnnetion of man haa^ however, antil 
now not been undertaken in the same way. Vtat 
many yean all iHio have been mterested in medieal 
edneation have deeued to see this university whide- 
heartedly enter this field. Yean ago Mr. Gates, the 
great eupporter and promoter of that is good in 
thiB naiversity, wrote, ’’thia eonwption, has been one 
of the dremne of ngr own mmd, at leaet, of a medical 
eoUege . . . , magnificently endowed, devoted pri- 
marily to mvestigation, making praetiee itadf an 
incident of investigntion, and taking ae atiidents only 
the ehoieest qimte.” In this atatamant Mr. Gatw 
gave expression to the age-old view that it la n eeea 
sary to eombme all that whidi relatee to Hm study 
of Uw etrnetuie and fnnetioa of men, in health and 
in diseew, in one department, n deportment of medi- 
eine, or, as he madvarteatly said, a "eoUegs,*’ a tenn 
whidi, need in eonaeetion with lugbar edneation, was 
anatiwma to Preeidant Harper, nw delay in Gie 
incorporation of a "college of medidne^' within Gda 
univeTsity, ffienfon, may have been for good.' It 
has permuted the independent fonndntum of the d»- 
pertmoits of phyimlogy and anatonty and it now 
pemdts the experimmt of ostabUehiag within Ao 
univoreity a trao ntdvwcity department of modicia% 
or hotter, a departmant of pathology in Ao hroadost 
ow of Ao term, whioh iaelndes not only Ao study 
(d diaeew but also Ao investigation of mothoda flw 
ito piovotttiMi ahd omdieation. 

When President Burton took up Ao dntieo whieh 
bad to he reliaquiahed by PtMideat Jndson, Ao Idea 
of a tmlvormty department of mediciae Aund leiMb 
coiL Hia expwiaaee In toaebiug and iavwfl- 
gatiott made hhn onthnsiastio sagarding Aii poiatAd 
view. In a eeavanatien wiA him maimdag IM 
matter, I waD, rumembor hia A 
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kaAir Bttie lAont nedieal eduMtion but 1 h»v« bad a 
long eiporienae In thMlogieal abbools. It was only 
t ubea we gave tip training men to preach and began 
to anuit them in the etudy o£ theology that we began 
to have resnlte eonuneneurate with our efforts, not 
etnly in developing scholars, bnt m producing worthy 
nnnisters of the Gospel as welL” It was only natural, 
therefore, that under the guidance of this man the 
determination to test Idie effectiveness of this concep- 
tion should have been made, and under him and Presi- 
dent Uason and Professor McLean all the prepara- 
tions for the expenment have been carried out. 

It is unnecessary to speak to this audience of the 
practical importance of the study of disease or to 
recall the results which have already been attained in 
the relief of suffering and the prolongation of human 
life, through the acquisition of knowledge eonceming 
this great impediment to the enjoyment of happiness 
and obstacle to human welfare Ae a result of in- 
creased knowledge, uninhabitable parts of the world 
have been made pleasant, many infeotious diseases, 
such as yellow fever, have been all but eradicated, the 
occurrence ef diseases like typhoid fever has been 
maidcedly diminished, severe diseases, such as diph- 
theria, have been made almost harmless, and the effects 
of certain widespread and distresnng maladies, such 
as diabetes, have been extraordinarily reduced. These 
are but a few of the benefleent results flowing dueetly 
from the inwease in knowledge eonceming dieease. 
The possibilities of Uessiag to eome are enormously 
greater. That aU mfeetions diseases can be prevented 
or eraduated u not beyond the bounds of possibility. 
What would a contemporary of Queen Elisabeth have 
said If be had been tdd that in three hundred years 
m a etty many thnes the sin of London not a pook- 
marind face would be seen on the streets, not a soul 
would suffer the anuqranee of the itoh, and tiiat most 
of the population would never have heard of the 
plague. 

But ^fnoranee eeaeeniing disease is still appalling. 
One udw has never stood by the bedside of a loved 
one dying of disease, eonsoiotis that his efforts are 
tendered nsdess soMy through ignorance, whioh in 
the present state of the bane seimees adght be re- 
move, has nevw tasted the Uttemess of grief. Pro* 
ventaUe diseaae and misery are stUl with us. Present 
knoiriedte was not able to prevent in 1918 the epread 
of a diieeee whidi ewept over the entire world and 
in the eourie of a few months was responsible for 
ffte deaths of over half ta milhon paiqile in thia eoun- 
try or live times <hs numbsr of our loldisrs that lost 
thatr Buss in ths wax. It is estinMted tiiat m India 
8 iO 0O,OBO psopls dM during ths vkdtation of this 
(fWaialn. Smt nsnot only say, let there be no ttore 
lat m htio siy, M these be no nmn 
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PtobiMy even ShU mote importent then the pmo- 
tioid resnlte in the prevention end cure of diseeae ere 
the poenUe effeete whioh the study at disease any 
have on prevailing hiologieBl tfaeones and laws. It 
has not infrequent happened that the anusnal and 
bisarre in nature have abmuiated man’s imaginaflon 
and have led him to undertake mveetiganons whieh 
have Anally resulted in the formulation of general ‘ 
laws. Obeervatioa of the rainbow led to napovtani 
dieeovenes in the Add of optue, obeervatum of light- 
ning direeted man’s attention to the study of elee> 
tnmigr. 

The investigation of all Wlogieal phenomena ia 
attended with great diffleulty During the past cen- 
tury great progrew has been made, yet it can not be 
held that the formulation (ff any laws or geneialua- 
tione regarding biological phenomena has been com- 
parable m signiflcanee with the dieeovery of the laws 
regarding gravitation, the conservation of matter or 
the lawB of thermodynanuee methods to be em- 
ployed m the investigation of biological phenomena 
are in pnneiple the same as tiioee whieh have been 
eo produetive in investigation in other branohee of 
eeienoe, the resnlte of whidi have been to give man 
that marvelous eontrol over the foroes of nature, Gm 
bleeebgs of whidi we enjoy bnt hardly appredate. 
Man tned for a thousand years to leam about his 
environment soldy by exereuing his reasoning pow- 
ers, and the result was the dark ages. Bnt in the 
eeventemith eeatnry there was introduead into hw 
amuunentannm a new weapon, a new method, the 
method of expenment Man began to observe, to 
think, to try. Before he had only thought The past 
time hundred years may be set apart from all that 
preeeded as the Age at Experiment. What is sailed 
the ementifle method has elmost baaiahed darioeae 
from tile earth, haa almost amaihilated distanee and 
has Imgthened time. 

There have been many attempts to analyse the 
sdentifle method, though usually not by aeuntists 
themselves, for as one eeientist has aaid, too great 
self-eoiiseionanese might make him lose his power 
’’like the fkmoua emtiped^ who after profound analy- 
sis of his own method of loeomotion, found he eould 
not walk.” In tiie eeisntifle method time are un- 
dodhtedly three Unde of eetivity always engaged in, 
sedng, thinking and doing. Bnt probably rax^, 
and tiwn mily in tin aimpleet eaeee, ate Oase m- 
ployed ia strict sneoessioa. In profltdfle mvestiga- 
tioa the cibaerver thinks and the thinker obaarvee. 
The hypotheaia, as wo say, frames itself and the trial 
Is ma^ No qustum, howevw, is ever aettled hy «ie 
mqiaimant. The expenment mast be repeated, the 
‘oondithmi dwnged, new obeervatioiis mads, thinkaig 
jmd VMBoning gehtg on idl the (ams, vntil timiu 
«BMXg<fs the answer to ths question. 
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certain students of the nature of aeienee itself 
Imve attempted to elassify the vanons brandtes of 
amenee, and have called certain ones, such as phyacs 
and chemistry, m which accurate measurements are 
important and in which the ahstraotiona of mathe- 
matics are largely employed in interpreting results, the 
exact sciences and have called those hranches of science 
in which, for the present at least, accurate measure- 
ments are not so important, the descriptive sciences. 
All science however u descriptive Science is an at- 
tempt to descnhe natural phenomena m eomprehen- 
mhle terms Certain it is that the greater the number 
of generabzations which are true, or at least seem to 
be true, for a large class of reactions, the more simple 
and understandable the subject becomes, and the more 
these laws can be reduced to mathematical exactness 
the more useful they are. But we are in possession 
of a vast store of knowledge which has been of the 
greatest benefit to mankind, but to which, at presmit, 
the methods of quantitative measurement are not 
applicable There has even been an attempt to deny 
the value of aU investigation that is not stneUy 
quantitative m its methoda The statement has been 
made that mvestigation only becomes sci e ntific when 
it becomes quantitative. This seems to me to be a 
narrow point of view which partakes somewhat of 
intellectual snobbishness. This attitude, however, is 
not universal , it is even rejected by many whose own 
methods are the moat exact and quantitative. Pro- 
iesBor Gilbert Lewis has recently said, "I have no 
patience with attempts to identify aeienee with mea- 
surement, which IS but one of its tools, or with any 
definition of the scientist which would exclude a 
Darwin, a Pasteur, or a Kekuld.” One may add a 
Harvey, a Mendel, a yimhow and many others. An- 
other wnter states, "It savours of what we may caU 
sdsntific Chauvinism to maintain that the physioo- 
ehemieal interpretations, when they go to the forma- 
tion of our outlook on nature, require no eorieotum 
from the biologieal, mental and social sciences. It 
requires a long-necked observer to see the whole 
firmament out of one window.” That biology is not 
as exact as physics or cbemistey is related in part to 
the fact that the phenomena studied do not oceur in 
a simple system, the complexity of the environment 
m which these phenomena tske jdaoe, even in the 
simplest unicellular organism, seems bewildaring. 
Moreover, compered with astronomy and physic^ 
biology u a young science, and only in very recent 
years has the expenmental method been seriously 
applied to the solution of its problems. 

Another pednt of view which seems to me mislead- 
ing IS the frequent referenoe to medical soeace as an 
applied science. In this designation the assumption 
Is made that it is "oriented in rdatiott to the art cf 


healing.” It is true that thu hts hng^ bean tbs 
ease in the pest and thi% I fisd, is one of the xaacans 
why even greater progress has not been made hi tihe i 
develo]»nent of this brandi of knowledge. It must 
be admitted that many of the great diaeoveriea in 
medicine have been largely empuicaL This does not 
miniimcB their importaaee either to aeienee or to 
humanity. But, in a eoactantly meieaaiiig degxea, 
knowledge in tine field le imfaWi<ng through the eon- 
sdons employment of tin experimental method, uauig 
the £seoviuieB and laws of the baste aaenses as step- 
ping stemes. It IS this that jnitiflaB the belief that, 
m the future, progress in this brsneh of aoenoe will 
be even more rapid than that whidi has oeenmd m 
recent deeades 

Since pathology u a yoimg emenee, barely m its 
infanoy, aoenrate observatioa must of nees isit y 
oooipy an important part in the activities of its 
devotees. Indeed, the first step m the study tA kbj 
BowDee m the observation and deacnption of natural 
phenomena. Ooly by thie meana do we come to have 
knowledge of udiat we want to explain. AU the 
smeaeea, eae^t mathematics, are eonewte^ in timt 
th^ deal wUh what aetually happens. Then is little 
pmnt in studying with seienbile methods that whish 
"never was on sea or land.” It would be my last 
wish to minimise the importanee of the poet, but hia 
ways are not the ways of tiie seiantifie ohearver. 
Apollo was worshipped not only as-ths god of medt- 
erne, the father of Aeeenlapiaa, but also aa the god 
of poetry, mnste and art, and doetors have always 
had a piopenaity to pyiiuder with the muses, ytib 
the student eden ti fe medwin^ as the stn&nt of 
every other leieiiee, when he is pb^ing ttie part of 
an observer, nmat plase a guard over hu em otions 
and, fiee to faee with Nature, umet try to see 
strsight. Induded m observation m slasttfiostion, 
wUdi method baa been, and always wQl bo^ impor- ^ 
taut in making our oboervatunu woideabls. But ss- 
ennts obaervathm m nob snfiMsnt. "Bow” and 
"why*' are bound to intmds and must besoms inautant 
if knowlo^ is to grow. In trjdng to answer tbaae 
quetthms the student may now looasn ths Isarii upon 
imagittation. & may even haten to "ths Uae- 
bird singing of besntifal and inqpoarihle tUngi^ of 
Udngs that ate lovely and that nevsr hmppan^ of 
thing* that are not and should bo.” la this stage of 
the p rocess of diaSovery tts g i e ot sr tim stndant’* 
power of n ml ong nauanal ondrnsw somUaatisns and 
Urn graalar his ability to vnoaliss Ins previous obatt*' 
wtthma in a new Uiht, the mere ffledy i* his dmasa 
of anoossa But the seisntiat and also dm phyuisiMB 
must heap hu. rsaami and Us smotidas in aafUsuts 
sompartmants. In seketiag which hypottad* 
shall tqr» •• he «an ant try Usm aU, hs mat 
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lotik Vip Ufl lnugfaurtion sttd e«ll on msoo to aid bim. 
£i the iigbt of aeettUttlatod ksowladgo, is this w that 
hypothesis lifcdy to he the right onef 1%en eomes 
^ doing, the petfonnanee of the aotnal expenmsnt, 
and again there must he aeenrate observation, for 
mthotit this the test mil be worthless 

For all these procedures of observation and testing, 
the student of soienee, be it physics or medieine, must 
have a workshop, that is a laboratory And these 
workshops to^y must be elaborate and oostly affairs 
When scienee was younger and vdien the chief mterest 
lay in those branches of physics where conditions 
could be easily controlled, as in the soienee of mechan- 
ics, laboratories belonged to the mdividual. But, as 
the sciences developed, more elaborate equipment be- 
came necessary and the providing of laboratories 
became a commnnal obligation, a function of the state 
or of the univerrity. To-day the university labora- 
tones, even those of phyncs, have become elaborate 
affairs, eqmpped with powerful engmes and motors, 
as well as with tiie most deheate and finely adjusted 
instrummits. An air-pump and an inclmed plane no 
longer suffice for the needs of the physieist This 
development of university laboratories has occurred 
with astounding rapidity. Until the early part of 
the last century the only university laboratories 
worthy of the name were those of anatomy — ^labora- 
tones for observation and description It was only 
about one hundred years ago that ttie first university 
pbyaiologieal and chemical laboratories were estab- 
hahed, that of Purionje, at Breslau, m 1823, and that 
of Liebig, at Oiesaen, in 1824. It was even later, in 
1845, that the first university laboratory of physics 
waa established by William Thomson, later Lord 
Erivia, at the University of Glasgow. Astronomical 
laboratenss are probably the oldest laboratories at 
all, for man’s first wondenng gase apparently fell 
upon the heavens, eertaihly long before he beeame 
inqiasitive about his fellow man. There is evidence 
that an observatory easted at Alexandria 800 B- C. 
Beeaaae of the importance of astronomy in naviga- 
tion, for many years observatories were erected and 
snpported elnefiy by the state, though the stndy of 
the stars has idways been a favorite avocation of the 
nch and noble and they erected obaervatoncs for 
their own nse sad that their scien t ifi c prot4g4s 
At tbs end of rile eighteenth century, however, ob- 
servatories began to be establiriied m nniveraitiea, the 
Baddifh Observatory at Oi|ford, presented by the 
London physleian, John Baddiffe, being founded in 
177L The Harvard Observatory was eetaUiriied only 
in3il7. 

Ftom the tto** that President Harper aecepted the 
presMMMj »t this uuverrity and understood Its 
mtganiaahnA^ las essphaaiaad toe impertonce of labo- 


ratotioe. It is not snrpnsiag, therefore, that a week 
after the nniv^rsity began to admit stodmitB toe 
annoimeemaat was made of a gift whieh oeaUed too 
university to met and eqmp toe most complete 
astronomical observatory then existing in toe world. 
With the development of the university tom were 
estabhahed in rapid eaceeerion the wonderful labota- 
tonee that have been the envy of most other mstitn- 
tiona of learning. * 

While it required many yem for the nmvenntiee 
to recognise the importance of, and to eetablish, 
obeervatoneB whm natnral {dwnomena could be ob- 
eervcd and in which expenmcntal etadma eonld bo 
made, it has required a etiil longer tune for toe 
nmvemties to rccogmxe the importance at eatabhsh- 
ing their own hospitale, that le obeervatonea, whm 
human dieeaee, aa it ooemra under natural oonditiani^ 
can be earefidly and acenrately obaerved, and ahs> 
their own laboratories of medieme vdien eqaenmen- 
tal stndiea eoneeming diaeaae may be eondneted. It 
» true that m Germany many so-ealled amvereiiy 
hospitals exist hot m most eases these axe bat mnnio- 
ipsl or state mshtations, mom or less nnder nniver. 
sify control In this country also certam ateto 
hospitals have had a dose afBliation with the nni- 
versi^, bnt, so far as 1 know, torn is the first hoqntal 
erected on the eampns hy a nmvemty with the 
analogy of toe hospital and iaboratoty deariy in 
nund 

In the past tom has beta a trace of the repngnaat 
in toe eonoeprion of a hospital aa a laborattory. Hos- 
pitals wem originally founded, as the name bdSeatos, 
to provide hospitality to toe poor and dempit; only 
later did toey beeome inebtutiona for the care and 
treatment of the aide Onr most tender and gentle 
emotione am eonneetod with the idea of miniitoritig 
onto those snflenng from disease. To expose our 
loved onee to toe gase, and espeetally toe inquisitive 
gase, of atrangm has seemed ornd and harsh. It to 
unnecessary hm to dwell on the change itoieh bw 
taken place withm xeeent years in the attitude of toe 
pnblie toward the hoepitaL With too devdopment 
and growth of modem aeientiflo medicine end wito 
toe general recognition of toe great Uesaings vtotoh 
it haa bestowed, toe dreed of entering hospitale tad 
toe rduetence to eend onr friends into toem bawo 
largely disappeared. The tidi, aa wdl as toe poor, 
toe powerful and tofluential, aa wdl as the weak sad 
obeoiire, are mailing to fill onr hoqntal bedi^ uaUI 
soeiety has beeomo niuiblo to supply the demaads. 
Moreover, it has eome to be meogpitoed that toa hud 
caire will be ebteiiied whm the observatnm of pattents 
to too awet painstaking aad aeeurate. ^Dwte to, 
tocMfiwe, no toagsr any mason why toe boityital 
dmuM wA be qp^an of ae aa obaervatoiy to vriddi 
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the mck are observed, studied and treated The hoe- 
pital is the observatory of the department of medi* 
eine. It, of course, mnst also continue to be the 
dispenser of hospitality, and it would be a sad day 
for both scientific and practical medicine if this were 
ever forgotten. Observation must include not only 
seeing the sick with our naked eyes^ it must be done 
with the aid, not of powerful telescopes and lenses, 
but with al> the instruments of precision which the 
other sciences have furnished 
Even this, however, is not sufficient for the univer- 
mty department of mediomc if it is to perform its 
proper function. The student of disease must be 
constantly seeking for new knowledge that can not 
be obtamed by observation alone He must employ 
the other steps m the method of ezperuuentation. 
TbsA does not mean that patients must be the subjects 
for experiment — ^far from it. In my expenenee the 
appUeatiott of new and untried measures to patients 
in any hospital is in mverse ratio to the scientific 
atmosphere there existing It is only m hospitals 
directed by the ignorant and by charlatans that un- 
usual and untested measures are employed lndee<^ 
one important purpose of the experimental labora- 
tory is to make eertam that any measures to be 
applied to patients will be helpful and not harmful. 
The scientific observer of disease does no more harm 
to his patient than the astronomer does to the stars 
when he directs his gaze upon them through the tele- 
Boope When necessaiy, experimental studies must 
be made on animals, under proper conditions to avoid 
unnecessary pmn. But in most of the experimental 
work in tiie laboratory of medicme the materials 
used are not animals, but they are baoteria and 
excretory fluids, and the instruments used are not 
kmves and trephines, but miorosoopes and ohemical 
reagents It is this very inability to modify eondi- 
tions in his field of observation that makes tke work 
of the student of disease so difficult, just as it does 
that of the astronomer The student of disease, as 
the student m the other branches of biological science, 
must bring to bis aid the methods of the more funda- 
mental sciences, physics and chemistiy and physical 
chemistry, and even employ the methods of xnaihe- 
matios There can be no doubt eonoemmg the im- 
portance of the application of the methods and the 
contents of those sciences in the study of disease, but 
m these days of rapid progress we must be on our 
guard not to be over-faamnated by the prospect 
which the mere application of the methods of these 
sciences holds forth. We shall do well to remember 
the fate of the latro-cbemieal and the latro-pbysioal 
schools of medicme which flourished in the seven- 
teenth centuiy, m another penod of great eetmty 
in the physical smenoes. The lAnsl result of the 


foolish pretenakms of ymse echoole was the luy 
'^aek to Hippoerates'’ and a timung of the dooton 
to Sydenham tor guidance. We should remember 
that, while the oontnbutions of Boielli and van Bel- 
mont have had no permanent influence on medical 
progress, Sydenham is still a Uvmg force. Newer 
concepts like that of emergent evolution give some 
support to the biologists who hold that there is some- 
thing more in biological phenomena than the mere 
manifestations of energy working according to the 
laws of physios and chemistry that are already 
known We sometimes forget that very few of those 
so-called laws have been discovered and that they 
are but unperfeetly understood Moreover, our faith 
m the immutability of some of the most ehenshed 
ones has recently been rudely disturbed. An impor- 
tant scientist, Whitehead, has recently said, '^Soienoe 
IS taking on a new aspect which is neither purely 
physical, nor purely biologieaL It is becoming the 
study of organisms. Biology is the study of the 
larger oxgamstns, whereas physics is the study of 
the smaller organisms.’’ Furthermore, he says, ^'no 
one doubts that in some sense living things are dif- 
ferent from lifeless things ” Let us as biologists and 
os students of disease be not too modest, ashamed of 
our problems and our methods. Above all, let us not 
forget that we have our own problems. Progress is 
never made by waitmg for mi explanation of all the 
details before going ahead. Colombus did not wait 
for a map of the ocean currents, nor did Lindbergh 
wait for a chart of those of the oir 

In the department of medicine the student should 
never forget that he is studying disease. In order 
to make progress he may need to go far afield, smoe 
the other sciences may not furnish him the methods 
or the neoessary knowledge to make the next stiqp, 
but the main problem should always be in the badc- 
ground of his eonsoiouBneBs. Otherwise he would 
probably better be working in the laboratory , of 
physios or ohemistry or physiology. None of tlmse 
working in the domain of science may stake out pre- 
serves. Each worker is bound to be led into his 
nmghbor’s field and it » in these wanderings that the 
beet game is usually bagged. But each one^ and 
especially the worker in the department of medicine, 
should always remember when his home lies* Be 
can never forget this if he has eontaet with patients 
in the hospitaL He must not forget it if the univer- 
sity depwtment of medicine is to justify its ex- 
istence. 

It is obvious that in the oiganization and equtP^ 
ment of a department of medicine, the muvevnty k 
confronted with an enermoas tasl^ not only in sup- 
plying the material resQurees needed fdr the koes^M 
mid vartoits laboratones but in obtaining nm pkio 
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tm properJty «quipped for tho voxk to be done. In 
seme plaoes the Attempt hoe been nmde to avoid Home 
of tbe difBeulties by divorcing experiment from obeer- 
vation^ by eetabbshing a department of expenmental 
medicine eeparate from the department of clinical 
medicine in which study can be made only by means 
of observation. That progress can be made by ob- 
servation alone, the history of science abundantly 
indicates Hypothesis may follow observation and 
confirmation or rejection of the hypotheus may come 
through repeated observations Indeed, with a suffi- 
cient number of observations, possibly even general 
laws might be deduced without the formulation of any 
hypothesis whatever. But that has not been the his- 
tory of scientific advancement. Observation alone 
makes the road to knowledge long and tedious The 
introduction of experimentation pronded the needed 
short out On the other hand, many of the advances 
in recent years have been made by men whose only 
contact with human disease has been through their 
own afflictions. The importance of the contributions 
to our knowledge of disease made by physiologists, 
by chemists, by physicists, and by those working with 
disease experimentally induced in animals has been 
enormous and it is hoped and believed that these con- 
tnbutiona will be continaed in ever-increasing num- 
ber However, the complete separation of the obser- 
vation of disease, as it occurs naturally, from the 
more intensive and experimental study seems neither 
rational nor advisable It is impossible to reproduce 
human diseases accurately in animals. Conditions 
very like those occurring naturally in man may be 
produced m animals but there is always a difference, 
very often an important one Through contact with 
human disease the imagination is stimulated, placing 
vfinons observations m juxtaposition gives nse to 
new ideas^ hypotheses develop These hypotheses, 
however, will be of value only if they axe not mere 
vain imaginbgs but if they can be put to the test 
by the individual making them. The opportunity 
for testing stunulates the formulation of ideas, m 
other words it develops the soientifie, the experimen- 
tal attitude of mind. From the educational stand- 
point this is moat important of aQ. Many of the 
students in tUs department will beoome practitioners 
of medicine. Whether engaged m the practice of 
medudne or in investigation tbe scientific attitude of 
mind is essential. Zf this or any other university 
can cultivate in its stadents the desire to leam what 
is unknown, it will probably have solved the educa- 
tional proUetn, provided, of eoorae, the student is 
viOing to spmtd the time and effort necessary to 
obtain tbs tmbutig required for fulfilling his desxres. 
It one nmf paxaphrase, do but go whexe eurioeug 
leeds tbamof;* 
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But not all tbe students in this department win 
become practitiouers of medieme Borne will become 
teacbexe, others will engage m public health aotivi- 
ties, m which a knowledge of disease is of first impor- 
tance. A few, and probably a constantly luoreaamg 
number, will engage m the study of disease siinply 
because it is a subject of extraordinary interest and 
because of its importance in the formulation of gen- 
eral biological principles. Some will become investi- 
gators of disease because of their desire to prevent 
suffering and to promote human welfare With the 
accumulation of wealth in this country there will 
undoubtedly be an ever-inereasing number of men 
and women who are relieved of financial burdens. 
In the past these men and women have beoome artists, 
explorers, writers. What is more fitting m this ^*Age 
of Expenmenf ’ than that some of these persons should 
become scientists, and what more interestmg field in 
science can there be than the study of diaeaset In 
what way can these men and women be more useful 
to humanity t The umvernty, however, must see to 
it that these opportunities are not limited to those 
financially independent. As Professor Huxley has 
said, ^*lt IB given to the few to add to the store of 
knowledge, to strike new springs of thought, or to 
shape new forms of beauty. But so sure as it is (hat 
men live not by bread, but by ideas, so sure is it that 
the future of the world lies m the hands of those 
who are able to carry the interpretation of nature a 
stop further than their predecessors, so certain is it 
that the highest function of a university is to seek 
out these men, chensh them, and give their aUlity 
to serve their kind full play.’’ 

I congratulate this university that it has had bene- 
factors of such generosity and wisdom as to establish 
and endow this hospital and chnio and department 
of medicine. I congratulate tiieae donors for the 
opportunity which has been granted to them to per* 
form BO great a semoe to learning and to humanity. 
All that IB possible has been done in preparation to 
provide hospitahty and comfort for the sick, to re- 
lieve their ailments and to provide for their esthetie 
and Bpmtaal needs, laboratories and equipment have 
been supplied so that patients suffering from disease 
may be studied m order that light may be shed on all 
that is mysterious and obscure; provision has been 
made for applying all that is known to relieve pom 
and distress and to save hfe, but, more important 
than all, provision has been made for investigation, 
so that more may be known eoncemmg disease and 
its cure This is not mwely the dedicatioa of a new 
hospital for tiie people of Chicago, or of the State 
of U&nois. It IS a world fauttitution; its mflueneo will 
be felt wherever SEdmess and suffering exist. Otter 
hoqdtsls and other institutions have made advanees 
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in this direction The UmTersity of Chicago has eon- 

BCipasly umugorated a new idea^ it has established a 

tme university department of medicine , it has erected 

an observatory and laboratory for the study of disease. 

^ Rtjvub Cen^B 

Hospital or the 

BocKSpaiua iKsrmrrSj 
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THE BIOLOGY OF LAKE BAIKAL 
Mr wife and I have just returned to Irkutdc from 
a most interesting tnp to Lake Baikal and Archon* 
We went first to the Biological Station of the Uni- 
versity of Irkutsk, on the shore of the lake, some 
distanoe north of the village of lastvcnitsohnoe It 
was our good fortune to be aooompamed by Hr. W. 
Jaszutsky, of the botanical department of the univer- 
sity, who IS working at the station and has charge of 
Us affairs at the present tune Leaving Irkutds, we 
went on the tram to Baikal, a station at the beginning 
of the great and swift Angara Biver, which flows 
ont of the lake. Taking the ferry across the Angara 
we were met by a boat m which we were rowed to the 
station, a journey of several hours It was after 
dark when we saw a fomt light across the waters, 
and presently came to a log house with several rooms, 
m which teachers and students live, and the work is 
earned on* Although the resources of the station 
are pitifully small, and would be considered quite 
inadequate m moet countnes, the group workmg 
there is a happy one and is doing work of great 
value The surroundings are charming, with meadows 
full of flowers and h^Hs covered with trees in the 
background. Across the lake at a distanoe of 40 or 
50 kilom , but seeming much nearer, are the great 
Transbaikal Hountams The water of the lake is 
usually calm in morning and evening, but more or 
less disturbed dunng the middle of thh day* Ooea- 
BiQually there are storms so severe that it is impossible 
to land from a boat. The prmcipal work gomg on 
at the time of our visit was that of W Jasnitsky on 
iUgae and plankton; H M. Kojoff on the Baikal 
fauna and especially the spermatogenesis of the snail 
Bcfiedictm batcalena%$^ Ivan Bubtsoff on plananans, 
of which he has disoovered several new species, one 
of which IS oviparous; W. W. Jsossimoff (of Kazan 
University) on general hydrobiology, and especially 
ohgoehaetes and water-mites, Nma A Epoff on the 
flowenng plants of the vicinity; N M. Wlassenko on 
the parasitic woima of fishes, Oalia A. Huromoffa 
(University of Tomsk) on the plankton of littoral 
zone; ladia A Wasilewskma on the plants of a de- 
fined area In addition to these, a house dose by is 
occupied by Professor Dorogostaiski, who has duuge 
of ihB establishment for breeding ueeful native am- 


malsi, deer, lozae, sables^ aqourds, etc* Some of fhe 
foxes are Siberian, others from Alaska. The deer 
are from the Hantime Province, and were only re- 
cently received. The professor is an all round zool- 
ogist and has published a very important work on 
the amphipod crustaoea of the lake. He showed me 
the exquisite colored drawings for a new paper on 
the amphipods, with many new species, to be pub- 
lished by the Academy of Sciences at Lenmgrad next 
year. In spite of the limited resources, there ore 
enough fhcilities for good work and the good fellow- 
ship and romantic surrouiiduigs give the place an 
indesenbable charm, accentuated by the sense of^^ 
peace and remoteness from the troubles of the world 
It IS an unfortunate eireaxnstanoe that the authors of 
the resulting papers have to pay about half the cost 
of printing, except in the case of specially interestifig 
work, when assistance may be obtained from Moscow, 
or of course in the rare case of papers publidied by 
the Academy of Sciences at Leningrad* 

Leaving the university station, we next visited the 
establishment of the Bussian Academy of Sciences, 
situated at Mantue, soutti or rather east of ike 
Angara We were very fortunate in finding there 
Professor Nassonov, whom I was especially pleased 
to meet, as 1 used to correspond with ham about 
Coccidae in the days before the war. Professor Kas- 
sonov explained that the house at Mantue was not 
to be regarded as a biological station, hut only as a 
base for the Baikal expeditions sent out by the Acad- 
emy At the moment there were three parties work- 
ing in North Baikal— a botameol one under Professor 
Mayer; one on fish and fish breeding, and chemical 
anaiyas of water, under Professor Soldatoff; and the 
third on gmieral zoology, bat principally Cladooera, 
under Verschagen. They have a motor boat, wbidb 
enaUea them to reach distant parts of the lake. Nas- 
sonov himaelf bad just retun^ from an expedition 
and was about to leave for Lmungrad. He gave me 
some very fine and large amphipods, which I dbudl 
send to the U S. National Museum, as Miss Batiibun 
tells me they have none of the Bailud emstaeea. The 
Academy has in view the establishment of a larger 
and permanent station, at Tanhos or Myeovek, pref- 
erably the latter because of the great depth of water 
nearby. Both are on the tnuuwibetiaa railway, as is 
Mantue* 

The more we study the Bailml problem, fhe more 
evident does it become that rfc includes matters of fhe 
greatest mterest feur hiologieal theory. In spite of 
the unexplained presenoe of the seals (Phoco /o^ida 
mbtriea dmelin), which are saad to be nearest related 
to the Caspian form, the monne elements vribkh 
9gare so largely m many dtscusmoas am evaaeseent 
The nudibranA, flie pteropod and the nemertosn 



IWnCilB 9^ 19871 


somifos 


558 


m doubitftil and ean not be eonflimed. The ntidi- 
fawidi ifBB found in a bottle labeled Baikal, but 
^piobaldy never eame from the lake, as no traces of 
it ean be found at the present tune. The large sponge 
Feliurpa batcalenstM, which 1 found washed up on the 
shore and also saw dredged, is suggestive of maruie 
relationships. The oopepod Hurpaettcella and the 
amphipod GammaracanthuB are also cited in the same 
connection The seal does not help the theory of 
marine origin, as such origin must date far back of 
the evolution of the species Phoca foeUda, or indeed 
presumably of the genus Phoca Supposing there 
to have been connection with the sea, some have 
imagined it to be by way of the Caspian, others have 
suggested the Arctic Ocean Professor Nassonov 
thinks rather that the 8ca of Japan holds the key 
to the understanding of the origin of Baikal. He 
has found a new genua of Rhabdoeoelida, with sev* 
eral species m Lake Baikal, and a marine species 
on the coast of the Maritime Province, not far north 
of Korea Professor Dorogostaiski, 1 understand, 
beheves that whatever may have been the origin of 
the lake, its fauna was at a remote period reduced 
to a few species, and when conditions became favor- 
able these evolved into many, in the absence of com- 
petition Thus the ease would parallel that of the 
Hawaiian Islands, which were populated by a small 
number of insect and mollusc types, accidentally 
carried over sea These groups have in the islands 
given nse to vast numbers of species, so that while 
the genera are few, the species are very many On 
continental areas the potential species-making abihty 
of a genus can not be realised, most of the possible 
forms being cut off m the struggle for existence 
There are good reasons for thinking that the parallel 
here suggested is not fanciful, and thus the Baikal 
biota acquires a new interest Thu phenomenon of 
^eeies-multiphoatton is probably connected with 
mutations or changes in chromosome numbers. It 
mil be of extraordinary interest to study the chromo- 
somes of the amphipods, plananans, etc , and see if 
they exhibit the phenomena of polyploidy 
Baikal appears to be the deepest lake in the world, 
with a mnytymm depth of abont 1,560 meters The 
water is very cold, and saturated with oxygen, the 
oxygen content beix^ even greater than that of the 
small streams flowing into it The water is fresh, 
witib very httle mineral matter in solution, and as a 
consequenee the shells of the moUusca are very thin 
Thus the cottditiGfns axe quite unique, and it is not 
turprisixig that the fauna is peculiar. When I went 
down io the dbore 1 expected to see some of the 
poeulisr water-snails, but there are none along the 
wsteris e4ge, where snails would be expected in other 
PbuMC. 4 me later the dredge was used in a few 


fathoma^ and many snaih, plananans and axnphipodB 
were brought up. It was very xntensting to see 
Ben 0 d*et%a hOBedlenBiB alive; the head, teatodea and 
body above black, but the sole gr^. When the 
dredge brings up such a vanety of molluscs, plan- 
anans, etc , all attached to the same stones, one gets 
the impression that species-formation has gone on 
without diversiflcatiou of conditions and apeetal adap- 
tations. Nevertheless, there are many species show- 
ing special adaptationa Thus the snails of the genus 
Bened$etta present a senes of species at vanous 
depths, those of the lowest zone (B fragtlu) being 
very large, with very thm shells Similarly the de^- 
water amphipods show special characters, as pah 
coloration and long appendages. Some of the deep 
water amphipods come to the surface at night, and 
while I was at the station X saw a hving Macro- 
hectopuB bramcku (Dybowski), a very tranducent 
species, taken m the plankton the night before It 
regularly inhabits a depth of 300 meters The fauna 
of the lake includes the followmg Mammalia, the 
seal, of an endemic subspecies; fishes, about 34 spe- 
cies, with an endemic family, and seven genera and 
17 spemes endemic, gammarid emstacea, over 300 
species now known, and new ones still being found, 
all endemic except the common Ganmarus ptihx, 
Branchiopoda, 12, not endemic, Copepoda, 11 re- 
corded, a few endenuc, these and other small Crus- 
tacea not yet well known, Gastropod mollusca, about 
75 species, of which 68 endenuc, with several endemic 
genera, and the family Baicaludae, Lamellibrandi 
mollusca, 15 species, of which 13 endemic; Plananan 
worms, over 100 species now known, all endemio (only 
about 50 species in all Europe 1), new ones constantly 
found, Obgochaetes, over 30, nearly all endemic, with 
five endemic genera, Rhabdoeoelida, shortly to be 
desenbod by Professor Nassonov, who tells me that 
all the species of Baikal are positively hehotropie, 
while all those of other lakes are negatively helio- 
tropio, efforts were made on a small scale to transfer 
the animals to otiier waters, hut they died, Gordius 
(a specimen was brought m while I was talking to 
Professor Nassonov; he said it was the first reobrd 
for Baikal); Bryozoa, three recorded, one endemic, 
iponges, 10, of which eight endemic and one endemie 
genus; Protozoa, not yet fully investigated, but 
proving extremely interesting Professor Swarts- 
chewab, of Irkutsk, has been working on the suotoria 
aommenaal on amphipods, and in about three moa^ 
has found about 60 peculiar species At Maritue 1 
met Miss Z I Senilova, of Moscow, who was woricing 
on the Infusoria. She mentioned the peculiar fact 
that Baikal was now full of a probably new spedbi, 
whhsh lost year die eould not find at alL The M- 
corded Bhizopods are ordinary, but Professor Sebe- 
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xAxkfitt, of Irkutsk, bos takea ap the study of fius 
gnrap, and iuportut results lusy be eonfideutly ex* 
peeted The Tardigrade genus MaorobiotuB ooeurs 
in the lake The recorded algae are numerous, about 
170 species, including a number of endemic Drupor- 
naldta. A aucrosoopus alga parasitic on mosquito 
larvae was described last year by Jasnitdci. There 
IS a recently descnbed endemic JETydra. 

The biota of the region around the lake is purely 
Palaeeretie. The flowenng plants include such 
genera as Bhododsndron, Cotoneaster, Eosa, Bubui, 
Pedicularis^ PamoBsta, Patpaver, Aconitum, Polemon^ 
hm, Sptraea, Alnua, Palygaia, ScutBllana, Lamtum, 
BanunetduB^ Veratrum, Selene, MyoBotts, Zygadenua, 
Geranium, Thahetrum, Cbryaanthemum, lAnana, Cea- 
taiurea, Sedum, Agrtmoma, SteUarta, Campanula, etc 
Potenttlla frutteoaa and Bp%lob%um anguBt%foltum are 
abundant, and quite the same as we get m America. 
A common tall labiate with pink flowers is Phtofme 
tuberoBoi 1 found also a form albtflera, with pure 
white flowers. lAnd snails are very few in all this 
region, the only peculiar one I found is apparently 
tiie Eulota ostatioa Dybowaki, described as a variety 
of the European E* fruttcum The scarcity of snails 
may be due to the fact that after the loe age no migra- 
ticm was possible from the south, the Cbbi desert 
intervening 

T. D A COOKKBXLL 

Qxolooioal Oovmxttxe, iRXcrrsx, Ssbsria, 

August 17 


SCIENTIFIC EVENTS 
MEMORIAL OF PROFESSOR BRUCE FINK 
The committee of the university senate of Miami 
University, appomted by President Brandon to pre- 
pare a statement for the senate record m memory of 
Professor Bruce Fmk, submits the following 
Early on the morning of July 10, 1027, Professor Fink 
died jnst after entering bis laboratory 
He was bom in the village of Blackberry, Illinois, 
December 22, 1861 He was graduated from tiie Uni- 
versity of lUinou in 1887, and received the degree of 
M 6. in 1804 He continued his graduate work at Har- 
vard Umvenity as a Townsend scholar, where the degree 
of AM was conferred upon him in 1806. His work was 
completed for a doctorate at the University of Minne 
sota m 1800 He studied at the University of Ohirago 
in 1003 From 1887--02 he was engaged in secondary 
education, from 1802-1003, professor of biology in 
Upper Iowa University, from 1003-06, professor of 
botany, Grinnell College, and from 1006 to the time of 
bis death, profemor of botany, Miami Univeitlty. 

A partial list of bis activities outside of the immediate 
conduct of bis-depiurtinent indicates bis wide general 
interest in promoting botanleal research and eomethiag 
of bis standing among his fellow botanmts. He took 


part ta a botanleal survey of Mianeeota, waa 

in charge of botanical etudlee at the Marlae Biolegjeal 
Station, Puget Souad> Washington, 1906, and was mt 
soeiate editor of Myeotogia from 1008 on. He was a 
fellow of the American AssodaUon for the Advaneemsnt 
of Science, member of the American Society of Natural- 
iste, of Botanical Society of America, of the Botanleal 
Society of the Oentral States, the SuUivant Moss Bo 
eiety president, 1010 His leadership in seieiitiflo eirdes 
was recognised by becoming president of Iowa Academy 
of Seieneo in 1004, and of the Ohio Academy of Seienee 
ui 1012 " 

His productive work as a scientist is indicated by the 
long list of titles of hit pabUcattone— more than oay 
hundred, mainly relating to lichona. During his study 
of these plants he amassed a large collection of some 
15,000 specimens, one of the most complete in this conn 
try He was generally recognized as the leading Ameri 
can Uehenist and one of the two greatest in the world 
At the time of his death he was bringing together the 
reeulta of h» long reoeareh in the form of a monograph, 
''The Lacbens of the United States ” Hu work was so 
far advanced that it will be possible to complete it eescn 
tially as be had planned to do himself 
He WAS much interested in young people and helped 
them in many waya He was an especially keen judge of 
ability In students and was able in many instmieee to 
encourage indlviduale of promise to enter the fleld of 
science as a life career. More students went into gradu- 
ate work from his department than from any other in 
the university Among these many have beeome leaders 
m various flelds of botanleal research 
As a citizen he had a high sense of etvle responsibility, 
and was active in many enterprises promoting community 
welfare or adding beauty to its environment. He was 
always interested in public affairs, was well informed on 
political questions, both state and national 
His passing leaves a vacant place in our university 
group, one that will not soon be filled As a colleague 
he will be long remembered for his genial feUowship and 
flne spirit of cooperation Many of the younger mem 
ben of the faculty will recall Ihe cordial interest he ^ 
ahowed towards their problmne and ambitions. AH the ^ 
older member! will preserve the memory of his unfailing 
friendship 

B M. Datxb, Chdbrmen 
B. B WlUJAlCS 
O H. HAMDSOBtir 
F. ObAtx 

W. H SHmstn 

THE THIRD RACE BETTERMENT 
CONFERENCE ^ 

Peeldcihabt annottnoement of the Third Race Bet- 
terment Conference, the first to be hdd since tiie war, ^ 
has been made by Dr. C. C. Little, president of ibe 
Utuveraily of Michigan, who hea& tiie eoafetence 
cozmmttee. 

The two-fold object of ttie fbxtbomdbg etmfeiattaef 
whieb will be held at Battle CreA from iamaxT ^ 
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to ^ it fltto to toHMUc the ftt/U of rao* deganeiwey 
Mid also of neant aaiantiila prograH dealing with fhe 
prolongatioii of fanniBa life, and aeoond to give a 
gieatar impetna to the dbaemination of theee faeta 
for the benefit of hnmanity. Special group eeasiona 
will be given over to leporte of recent progreas in the 
field of bacteriology, medicine, nutrition, eugenica, 
phydology and education 

The conference la being organiaed under the euapicea 
of the Race Betterment Foundation, the founder and 
preaident of which la Dr. John Harvey Kellogg, and 
which aponaored the firat and aecond conferencea held 
in 1914 and 1915 at Battle Creek and at the Panama 
Pacific Expoaition in San Franciaoo The Battle 
Creek Samtanum will act as hoat for the January 
conference 

Delegatea will be preaent from many reaearch lab* 
oratonea, including the Rockefeller Institute for Medi- 
cal Reaearch, the Sheffield Scientific School, the Eu- 
gemca Record Office of the Carnegie Institution, Cor- 
nell University Medical College, the Universities of 
Chicago, the Johns Hopkins, Harvard, Tale, Korth- 
weatern, IVisconsin, etc 

Among the speakers announced are the following* 
Mias Grace Abbott, chief of the Children’s Bureau, 
U S Department of Labor, Washington, D G , Dr 
Herman N. Bundesen, city health commissioner, 
Chicago, preaident of the Amenean Health Associa- 
tion; Dr Anton J. Carlson, chairman of the depart- 
ment of physiology of the University of Chicago , Dr 
Alexia Cai^, Rockefeller Institute for Medical Re- 
search; Professor Russell E Chittenden, Sheffield 
Scientific School, Yale University, Dr. G. B Daven- 
port, Carnegie Institution of Washington, Cold 
Spring Harbor, N Y.; the Honorable J J Davis, 
secretory of labor, Washington, D C ; Dr. Irving 
Fiahgr, professor of political economy in Yale Uni- 
vetsify, Dr. Glenn Frank, president of the University 
of Wisconsm; Profhssor J. W Glover, professor of 
mathematies and insurance in the University of Mich- 
Igaa; Professor M. F. Gnyer, professor of aoology in 
the Umversity of Wisconsin, Dr. Louis 1 Hams, 
New York dly health commissioner; Charles Holmes 
Harty, adviser to the Chemical Foundation, >Inc , 
Major^ansral M. W. Ireland, suigeon-general U S 
Army; the Honorable Albert Johnson, chairman of 
the committee on immigration and naturalisation, 
House of Bepresentativca; Proftosor E. 0. Jordan, 
ehairman of the department of hygiene and bacteriol- 
ogy of thO UnivessiW of Chicago; Professor Charles 

H. Judd, director of the School of Slducation, Univer- 
sily of Chicago; Dr Vernon Kello gg, permanent eec- 
retofy of the Natiooal ReieSreh Cenneil; Dr. Arthur 

I. KtodaQ, dean of the biotogicol dapartment, North- 
tNNtogB UnhanltF ItadUtol School; Dr. Franklin H. 


Martfai, dinehHvgeiisral of the Amcriean College of 
Snxgeona and director of the Gorges Memorial InetU 
tute, Chicago; Dr Max Meaon, president of flie Uni- 
verdty of Chieago; Prof oss o r E. V. MeOollnm, 
Sehool of Hygiene and PnUle Haadih, the Johns Hop- 
kins ynivemty, Professor Edward Alsworfli Boas^ 
professor of sociology, University of Wiaeonshi; Dr. 
Walter Dili Scott, pneideHt of No r t h we st ern Undver- 
nty. Dr George David Stewart, president of the 
Ametieaa College of Surgeons, New York City; Dr. 
John Snndwell, professor of hygiene and pnUio 
hedth of the Umvemty of Mieliigan, Dr. Aldied 
Scott Warthin, president of the National Asaoeiatum 
of Amenean Pbyneians and director of the patholog- 
ical laboratory of the Umversity of Miehigan, and Dr. 
Harvey W. Wiky, Washmgton, D C 

OPENING OF THE NICHOLS CRE1U8TRT 

BUILDING AT NEW YORK UNIVERSITY 

Thx Nicbols Chemistry Building of New Yoric Um- 
versify was opened on the afternoon of December 3 
Dr William H Nichols, a graduate of the univemfy, 
now a member of the council, gave $600,000 for the 
erection of the building Among those who gave ad- 
dresses are Dr Arthur B Lamb, professor of cbem- 
istty at Harvard Umversify, Dr Artluir E Hill, pro- 
fessor of chemistry at New York Umversify, and Dr. 
James Kendall, professor of dbemistry and dean 6f 
the graduate school of the univemfy 

Dr. William H Nichols, a graduate of the wuver- 
sify college of arts and pure science of New Yortc 
Univemfy m the dess of 1870 and a member of the 
eouneil of New York Umvemfy, who m 1925 donated 
the earn of $600,000 for the erection of the building; 
and Mrs Nichole were preaent at the eenmomes Dr 
Nichols fhnnally presented the building and Chan- 
cellor Elmer EUsworth Brown accepted the gift on 
the part of toe nnivemfy Mrs Niehols unvdled the 
memorial tablet 

The Nichols Chemistry Bnilding greatly enlarges 
fsoilitieB for toe teeching and laboratory work in 
chemistry at the umvemfy, whidi previous to the 
erectom of the new badding ^ carried on in the 
Havemeyer laboratory, which has now been turned 
over to toe depsrtment of biology for research work. 

The new building is a rsetangular straeture 210 fset 
long by 60 feet wide, located on the south nde of the 
fiffy-acre campus at Univemfy Heights It is so 
coostrncted as to have four etoiies and a basement 
Above ground, wito an attic for mechanical tnstallsp 
turn pnxpoeas. H contains approximately 1,900,000 
cubic feet of floor space and over 60,000 sqneta feet 
is btoog devoted to laboratonee and leohua rooms. 

The building, designed hy Augustus N. Allen, is 
one ot toe largest hoiMings in the oountiy entirdy 
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devsotad to the etndy of ehmiatiy. It eoaleine epMO 
for luge chemieid engineenag laboratoneBy irhidi 
have been fitted op with apparatoe for teadung the 
nrat proceeses in chemical indnatnes. Proriaion haa 
also hem made for laboratonee for undergradnate 
atndy in organic, inorganic, quantitative and qnalita- 
tive analysis and physical cbemistryi These laborer- 
tones will accommodate about 1,300 undergraduate 
students 

In addition to the laboratories there axe three large 
lecture rooms, an auditonum seating over two hundred 
and fifty people and four dassrooras The fourth 
floor 18 given over to research laboratones for mem- 
bers of the faculty and graduate students. There are 
in all twenty-five laboratones m the building and each 
ean adequately accommodate several investigators 
The Loeb library of chemistry is on the fourth floor. 
Thu library was founded by the late Solomon Loeb, 
of the banking firm of Kuhn-Loeb and Company 


SCIENTIFIC NOTES AND NEWS 

Da IRVINQ LANOuuiit, of the General Electnc Com- 
pany, Schenectady, N. Y., has been awarded the Per- 
kin Medal for 1928. The presentation will be made 
on January 13 

Da. AaxHtTB H. CouptOK, professor of physios at 
the Umveraty of Chioago, who was recently named 
as eowinner of the 1827 Nobel prue in physies, has 
left Chuago for Stoekbolm, where be will receive the 
prue on December 10, and will deliver the Nobel lec- 
ture on “X-Rays as a Braneh of Optics” He will 
retum to the university on January 1 to rasume hu 
work. On November W Professor Compton was the 
guest of honor at a dinner and eelebration at the Col- 
lege of Wooster, from vriueh he graduated in 1818. 
Prof eesor Dayton C Miller, of the Case School of Ap- 
plied Science, Cleveland, Ohio, was the rapreeentative 
of the Amenoan Assooiation for the Advancement of 
Scienoe at thu eelebration. 

Tbb honorary degree of doctor of science wss con' 
ferred on M Paul Painlevd, professor of snslyticsl 
and celestial mechanics at the Sorbonns and French 
Minister for War, by the Dniversity of Cambridge 
on November 16, In the afternoon of the same day 
M. Painlevd lectured in the Arts Sdiools on "Besist- 
anees d’nn liquido au mouvement d'nn solids ” 

Taa following u a lut of those sleeted to the eonacU 
of the Royal Society at the anniversary maetiag on 
November 30. Prtstdmt, Sir Ernest BnRwiford; 
treamrer, Sir David Pram; ssoretanes, Mr J H. 
Jeans sad Dr H H Dale, foreign oeeretarg, Sir 
Richard Olasebrook, other membere of oounetl, Dr. 
£. D Adrun, Sir Hugh Anderson, Dr. F. W. Aston, 
Dr. F. A. Bather, Sir Arehibald Oarrod, Sir Thomas 


Haatii, Pr o f es so r A. Lapwwfii, PMfsMMr J C. O. 
Ledinghaai, Pruteasor F. A. Idndwiann, Mr. J. 2. 
Lattlewood, Mr C Tate Began, Ptofeeaor A. G. . 
Seward, Pto&saor O. Iflict Smiih, Dr. T. E Stanton, 
Sir Gilbert Walker, Sir Jamaa Walker 

At a meeting of Delta Omega, tiie notional honor- 
ary pnblie health society, on October 19, C.-E A. 
Winslow, Anna M B Lauder professor of pnbhc 
health at Yale Umvenity, was elected president 
Major Edgar E Hnme, D S. Army, vice-president, 
and Dr James A Tobey, New York, aeeretary. 
Chapters of the society have been estaUkhed at the 
Johns Hopkins University Sdiool of Hygiene and 
Pnbhc Health, the Harvard Univeraity School of 
Public Health, the National Institate of Technology, 
Yale University School of Medicine, the University 
of Michigan and the University of Califoniia 

Da F Bansa has been appointed honorary enrator 
of moUusks at the Senppa Institution of Oceanog- 
raphy, La Jolla. 

DaaK John N Cobb, of the Uoivemfy of Wash- 
ington College of Fuhenee, haa been i^pointod to 
the economic division of the United States Fuhenea 
Association 

Da. H. E Babkaed has resigned as president of the 
Amencan Inatatnts of Baking 

Thb imrtnut of Professor J A. Fleming was pre- 
sented to University College^ London, on November 
30. Profeeeor Plemmg wss also presented with a 
copy of the portrait, and he has intimated hu inten- 
tion of presenting this oopy to the British Instiiation 
of Eleetneal Engineers. 

Paoraasoa B. B. Wan, who retired in September 
from the Leech ehair of mirteria medics end thenk 
peutim in flu Umvemty Meadueter, wee pm- 
eentad on November 11 with his portrait end oQur 
gifts. The presentation was mads by Proiaaaor O. B. 
Murray, on bdialf of ProfiaMor Wil^s past and ^MS- 
ant eoUeaguas in tbs fhculty of medieins, in ^pprseia^ 
tioii of the valudile oarvism ha baa raoderad to toa 
causa of medieiua and adncation in Ma oehaa tor In 
acceptiog the gifts Piofiasor Wild eapre aaad a desire 
that the portrait should bo given to the unmntty, and 
the vico-ehanedlor aestyitod the offer. 

Tbb redgnatkm of Profmaor E G. Wniiaau from 
the Ramsey ehatr of efaemieal engioeeriiig, tenable at 
Univavty College, London, has been accepted aa from 
the end of the present a ea d em i e year. 

Da. jAina M. AvBBRa eaUlnutod hk fiftwtb anni' 
voaaty in Ru medleal pitohsaion oa Kovmdier 28, 
edien he mu honorad Ity fkknds at a tastypoahil 
di^l^ in the Rettevne-Stnitford Hetd. Dr. Joakih St. 
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Fttankoiui, pnmwt of tbo Uidvondify of Pennsylvania, 
praaidadi A I 1 & 41 M bait of Dv. Anden was pra- 
andiad to him by Dr. John B Deaver. At the dinner 
the tpeakars were Dr. George L. Omwake, president 
of Uxamns College, Dr. Jndson Daland, professor of 
medieine in the graduate achooi of the University of 
Pennsylvania, Dr. Uewdlyn Barker, ementus pro* 
fessor of medioine at the Johns Hopkms tTniversity; 
Dr Hobart A. Hare, professor of therapeutics, ma- 
teria medica and diagnosu at Jefferson Medical Col- 
lege; Dr. David Biesman, professor of dimcal medi- 
cine at the University of Penneylvania, and Franklin 
Spencer Edmonds, who represented the legal pro- 
fession 

Dh. Loois F Jkruaik, dean ementus, director and 
professor of the department of internal medicine, 
Marquette University School of Hedieme, Milwaukee, 
was recently honored at a testimonial dinner given by 
the faculty and students, and by the bestowal of a 
golden key commemorating his years of service to the 
umveraity The address on this occasion was made by 
Dr Eben J Carey, acting dean and professor m the 
department of anatomy. 

Db. Thomas Babboub, who was reoenfly appointed 
director of the Harvard University Museum, has re- 
signed as prssident of the Boston Society of Katural 
History. 

Bbgauss it will be impossible for him to be in at- 
tendance throughout the week of the approaching 
Nashville meeting, Dr Roger Adams, of the Univer- 
sity of lUmois, has resigned from the committee on 
award of the Nashville pnee of the Amencan Asso- 
ciation (See SciEKOs for November 26, 1927, page 
51X.) Dr G Canby Robinson, dean of the Medical 
SdxKil of Vanderbilt Umver^y, has been named to 
fill the vacancy. The committee consequently consists 
of William H. Roever, William Duane, G, Canby Rob- 
inson, Charles Schuchert and Robert J. Terry. 

Da. W. C. Auanw baa recently been appointed a 
research assoeiate in the sugar section of the U. S 
Bureau of Standards, having been granted a feUow- 
dup by the Medical FeUowdup Board et the Na- 
tional Researeh Council. 

De, RmuiKr F. Mbhl has been appointed director 
of the Naval Research Laboratory. 

Dn. Bemnv J. PiBMOti, formerly reaaaffoh phyaioiat 
with the Westiikgfaottae and Manufactur- 

ing Company, is now a conanltiiig phyaieist with 
ofiees in Pittabuigb» 

Da. Joak PHXtiLtPB, formerly dubetor of the Forest 
Beecardi Station at Deepwidls, Enyana, South Africa, 
baa iaeepisd the post of senior botaiiUt under the 
<S»loitlal Otteu c^ the Xtupnidl Government to esiiat 


in the researdk on the tsetse fly earned on under the 
direction of Mr C F M Swinnerton in the Tan- 
ganyika Temtory His work will be to study eco- 
logically the habits and habitats of the various i^ieeiea 
of GlesniMi, m relation to methods of combating the 
tsetse Jfiy. After the middle of December he will be 
at the Department of Game Preservation, Kondoa- 
Irangi, Tanganyika Temtory, Afnoa. 

Robik John Tilltahd, entomologist and chief of 
the biologieal department of the Cawthron Institute^ 
Nelson, N. Z , has been appomted to take charge of 
entomological investigations under the Australian 
Council of Scientific Research 

Da. E C. WiLUAUS, professor of ehemioal engi- 
neering in University College, London, has been ap- 
pomted to establish a research organisation m Cali- 
forma for the Dutch-Shell oil mterests 

Ih connection with his studies of the flora of Cen- 
tral America, Paul C. Standley, associate curator of 
plants at the U S National Museum, left New 
York for Honduras, on November 26, for the purpose 
of conducting botanical exploration in that coontty 
for a period of about four months. 

Da. I F Moll, of Berlm, recently spent a week 
studying the collection of slupworms m the U S. 
National Museum prior to prepanng a monograph on 
the structure of the pallets of the group. 

PuorasBOB Orro Aichol, head of the department 
of anthropology at the University of Kiel, has undgr* 
taken a research expedition to Chile. Later be will 
go to Peru and Bobvia. 

AarKUB S Vxrnat, who with Colonel J. C. Faun- 
thorpe has provided a rare senes of specimens of In- 
dmu mammals for the Amencan Museum of Natural 
History, sailed on November 24 on another expedi- 
tion m the interest of the museum. With him is Al^ 
bert E. Butler, of the museum’s department of prep- 
aration, and Clarence S. Rosenkrans, artist. 

Dr. Michaxl S. Navasbih, of the Timmasev Fed- 
eral Institute of Seientifle Research, recently onived 
at Berkeley, California, where he will spend a year 
at the University of California. He will work m the 
genetics laboratones on the eytedogy of Crepis speoisa 
and interspecific Iq^nda. Dr. Jans C Clansen, of tim 
Royal Veterinary and Agricultural College of Copea- 
ha^i has also amved at Berkeley, where he will 
worit for several months in the laboratories of iho 
division of genetics on Viola and Crepis Dr Clausen 
has a fellowship under the International Edneaticm 
BoarA 

Dr. PioetLXP B Hawk, president of the Food Ra^ 
aeardi Laboratories, Inc., New Yodt Cfity, sailed for 
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Kofwiiy on Z^eoember 1 to eondnet a Mtantiflo mmgr 
of the methods involved m the prodnetion of Kor* 
ood-liver oil. He will lemau abroed about 
firar months, 

B. L. Walkeb, profesemr of tropical medicine at the 
University of California, has been transferred from 
San Franmsoo to Honolnhi until April 30, 1928, for 
his study of the isolation of the leprosy bamllus at the 
KiAlili Leprosy Investigation Station at Honolnln 

Lkavb of absence has been given to Dr. Andrew 
Wataon Sellards, assistant professor of tropical medi- 
cine at the Harvard M^eal School, for the academic 
year 1927*-28 Dr Sdlarda will travel to West Africa 
to make a study of yellow fever and other tropical 

Db a. HhduSka, of the U S National Moeenm, 
mtarned on November 18 from a tnp tbrongfa Europe 
m the mtereste of anthropology. The particular Ob' 
jeet of tiie journey waa to see the most recent ducov- 
enea eoneemmg ancient man in Europe. The tnp 
extended through France, Belgium, Germany and 
CseohosloTakia and ended in England, where Dr. 
EMdidka delivered the Huxl^ lecture before the 
Royal Anthropological Society on November 8 

Z>8 J C Hxtkaks, imifessor of pharmacology, 
University of Ghent, Belgium, addressed the Umver* 
mty of Wiseouam Medical Society on November 14 on 
"Coatnhutions to the Phyaiology and Pharmacology 
of the Vague and Respiratory Centers " 

Da. Svav Ikovab, doeent in neurology, University 
of Lund, Sweden, lectured on November 16 and 17 at 
the Univemty of Chicago elinic, under the joint ans- 
pioes of the Institute of Medicine of Chui^ and the 
department of neurology of the nniversityi on "The 
Cevebellnm Anatomio and Clinical Studies.” 

Da, NoBMiw R Stoll, of the RoekefeUer Inahtuto 
for Medical Research, Pnneeton laboratories, ad- 
dceeaed the elaas of medical ecology and tropical 
medicine at the Harvard School of Public Health, 
on November 23, on the subject "Recent Methods for 
Determining the Presence and the Intensity of Hel- 
minth Infeotuma.” 

PaorasaoB A. W. C. MaNzias, of Princeton Uni* 
vcmty, will lecture before the Royal Canadian Inati- 
tute in Toronto on December 10. His subject wril be 
"Atoms and how they eombins.” 

Ok November 22 Sir William Bragg delivered the 
first of a eonrse of four lectures at the Royal Inatitn* 
tion on "A Ysaria Work in X-Ray Crystal Analysia.” 

Thb tereentenary of the publieation of Hsrvsy’s 
spoeh-making book, "Ds Motn Cordia,” will be eels* 
hmtsd in London under the aaqnMS ef the Royal 


CeUsge «C Phyridaaa, Hum May 14 to May IB. 
Invitationa an now bring iaraed, ud it is eapaelad 
that delegatea from foreign ooontriss wdl Rwn gsfihar , 
m London to odhr thsix tnhnto to the ssesMiy ed 
the greet phyaudogiat. 

A Lm^nsan bronae statue of the late Dr. John A. 
Brashear, maker of toleeeopee and aatronomual in- 
stminento and founder of the new ABst^wny Obeerva- 
tory, has been placed m the rotunda of the obeerva- 
tory and was unveiled on November 24, the anniver- 
saiy of hia eighly-aevanth birthday The etatne la the 
worit of toe Bcnlptor Mr. Frank Vittor, and is a gift 
to the Umveraity of Pittrimrf^ from a mimber of Dr. 
Brashear'a lifS-long friends 

Da. HaKBT C. Wam, profeeeor of chemutry at 
the UmversiW of Georgia, has died, aged sevenW-ame 
years. 

Da. D Q Hoaaara, keeper of the AJimnWn Mu- 
seum, Oxford, and president of the Royal Oeograph- 
ical Soeiely, died on November 0, aged eixty*five 
years. 

Tbb righto annual meetuig of the Soutowestem 
diviaion of toe Amenean Aasoeiation for the Advanee- 
ment of Seienee will be hdd at Flagstaff, Arisona, 
from April 23 to 28, 1928. A committee on local 
arrangements has been appointed ae follows ; Dr 
Grady Gammage, preaideat of toe Northern Aruona 
State Teaeherri College, ehmma»f Dr V. M. Shpher; 
Dr‘H S. Colton; E C. Shpher; Q. A. Pearson; C. 0. 
Lsmplaad, C. F. Denver; E M. Msreer, Dr, M. O. 
Fronske, and Dr. Chaa. Ploussard. The foUowiaf 
oomnuttee will have ehatge of the program fmr toe 
meering Profeeaor WBliam G, MeChnihes, Ttoiveiriiy 
of Arisona, ekatrman; J. J. Thomber; C 0 Lamp- 
land; B. 8. Boekwood; D. W. Boekey; Samnri Burk- 
hard, Dr. Byron Cummings; Odd S. Hrispsth, end 
Dr. lUliot C. Prentiss. A spsrial jomt masting will 
bs held with tbs Pasifis dmaton at Pmnona Collage 
m June. The dlviawn has been invited to hold • 
Bimlar sperial araeting wRh the Soutowestem division 
at Flagstato 

Tkb twaoty-soeond annual meeting of the Bute' 
mological Sooefy of America is to be hrid at Nash* 
villa on Doeember 27 and 28. In addifimi to tos usual 
papers tos aoosiy is pisnning to have a compre h end 
■tve exhibit, mcluding photagrupha, dnwingi, appi^ 
ratna, unigaas and <rihar material of tarimkal or gaad ' 
eral mterest The opening seiaioa of December 27 
wdl mdude a aympoamn on tot ydqraiology «f maoebn 
In too eemdng H. T. Fomrid, of too Ma a a s shua at t s 
Agrihnttuxal Oellage^ win drihur too animal ptodto 
ftddMit A apfltiri kmitimi >1981 te ImM 190^ 
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foUawiiif day, wla^ offiean fta tfa* aoming yaar 
will be elfleted. 

Acqordivo to the Inthcaior, a new oiganixation, 
eompeaed primarily of the fa^y members of tbe 
Bodmfeller Institute and Columbia Umversity, as well 
as of monbers of various other loeal research lab- 
oratorieB who are mterested in physical and organic 
chemistry, met on November 17. Following a dinner 
at John Jay Hall, Cohimbia University, a scientific 
session was held m Havemeyer Hall Professor T C. 
Taylor read a paper on “Mmor Constituents of the 
Starch Molecule and their mfluence on the Properties 
of Starch ” Professor L P Hammett gave a paper 
on “Some Properties of Electrodes” About ninety 
people were in attendance and a lively disenssioa fol- 
lowed The purpose of this organization is to furnish 
an opportumty for those chemists residing m New 
Fork and vicmity, who are interested m the more aca- 
demic phases of chemical research, to become better 
acquainted with each other and to report mfonnally 
upon researches which they are conducting No for- 
mal organization has yet been effected, but toe general 
consensus of opimon was that meetings patterned after 
those of the Society for Experimental Biology and 
Medicine would be most desirable In the meantime. 
Dr. D A Maclniies, of the Rockefeller Institute, and 
Professor V. K. LaMer, of Columbia University, are 
acting as tmnporary olBceia Professor A E HiU 
has invited the club to the new chemical building at 
Univemty Heights for the next meeting to be held on 
December IS. 

Vnm leetazes and demonstrations will be given at 
the New York Botanical Garden on Saturdays at 3 
P. M as follows. December 3, “Air-Plants,” Dr H. 
A Gleason; December 10, “YTinter Birds in the Bo- 
tanical Garden,” Mr R. S, WiUiuns, December 17, 
“Fema," Dr. Marshall A. Howe, January 14, “Aus- 
tralian and South Afnoan Flowers,” Mr Kenneth B. 
Boynton; January 21, “House Plants and their 
Caro,” Mr. H. W. Becker, January 28, “Planting 
Flower Seeds,” Mr. George Fnedhof. 

Tbi United States Civil Service Commission sn- 
nounoes an open competitive examination for junior 
phyuoiat^ applieations for which must be on file not 
later than Dceendier 30. The examination is to fill 
vacancies in the United Statae Naval Research Dab- 
oratory, ^ailevua, D. C., m the Buroan of Standwda, 
Dsparti^t of Commerce, and in positions requiring 
afanilax qnalificatiooa. The entrance salary in the Dis- 
trist of Coluipbia ia $1,800 a year. 

Axr sngtuaering tour a Europe hae been anaonneed 
by Jiunea A. Mt^ar, pnsidmit of the Natioiml Uni* 
vm i i y jBntswden and direetor of the 

MciiiitimroEa Univmsity Extenskm, aceording to Tk$ 


OMutim S mm u MomUtr, Tba tour hro hem ar- 
ranged by aevetal menriber inetttotiens of the National 
Univentfy Extenshm Aaaneiation and was i^aimad flor 
the beatilt of factory and public utility eseaiittve^ 
instincton and atndcntc u engineering sdiools and 
others intereated m mternatioaal mdnstrial eonditione 
Professor N. C. Miller, director of nmvecsity extea- 
non at Bntgen University, and Professor J. 0- 
Keller, dtreetor of engineering extenewn at Penncyl- 
vania State College, with Mr. Moyer are m ehaige of 
arrangements. Forty-two days wdl dapse dnimg the 
propOMd itinerary from the embarkation on the Ttu- 
eama at New York on July 14, nntil toe return amval 
of the Jterengana on Angnet 24. 

Agooboiko to the Proeeedtngt of the Wadimgton 
Academy of Seienoe the graeaee eoUeeted on the 
Sonto Atlantie expedition, 1323-1926, of the Cleve- 
lend Mneeum of Nataral History, exploring achooner 
Blossom nndor the eommand of George Finlay Sun- 
mona, have been sent to the Giase Herbaxnun of tiie 
U. 6 National Mneenm for atndy. Sxeept for a few 
from Senegal toe graasee were eoUeeted on islands 
on both Bides of toe Atiantio While tiie eoUeetum is 
not large there are many apemee not before recorded 
from Aseeneion, St Helena, South Tniudad, Fer- 
nando Naroidia and Cape Verde gronp A complete 
aet u deposited in the Grass Herbannm. 

CauBB C Dona, of the board of dinetors of the 
Boyee Thompson Institate for Plant Baseaieh, haa 
made a gift to the inshtnte of a photograidiie labora- 
tory to be equipped as oompletely as posable for tiie 
recording of sdantifie work. Ultra-violet photogr^iby, 
color work, micro-photography, moving pietnres, new 
devices for photogrsphmg roots of plants in water 
with speeially devised reflectors, are among the q>c- 
cialized cqnipment already planned Bendcs the re- 
cording of the reenlte of experimental greenhouse atid 
field work in all its stages and tbe midcing of lantern 
slides for edneational work, much attention will be 
given to tbe development of teehnic with epeeial refer- 
enee to making aaentifie reoords of plant life. Louis 
P. Flory, formerly of CorneU University, wiU be in 
ohaige of the laboratory. 

Tub Copper and Brass Beaeeroh AseoeiatiaD haa 
given $2AW, to be added to tiw metals reaeardi fund 
m the department of physiology at ColnmUa Uni- 
versity 

Da. Biiuoa UdDoxiut, of the University of Punn- 
qdvsaia, haa roe d ved a gift of fifty tbouaand doQan 
to omitiinie his roseanhaa into the eansatioa ^ oanoer. 
nib gift haa haan taken to tho gaadnato eaboti of 
modMao of tho UinvaMity of Penaq^vaida whom it 
will bo administered under » committee cokdating of 
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Dr, EU^ee MeDonidd, ehatmatt, Ptofeuor WiUuua 
Selfrii^ of tlie dopartn^nt of botany, and Oaaa 
Ctooige H. Moeker, of the graduate sobool of meduune. 
The plan of reaearob u the study of the physioo*ehem> 
loal aspects of cancer and will have associated with it 
a number of non-medical chemists and physioists. 
Three scholarships in research wiij, be open in the 
graduate school for workers familiar with the colloidal 
aspects of blood such as eataphoresis, particle siae 
determination, tissue cultures, etc. 

Ahhockcekxht has been made of the gift to the 
state of Massachusetts of a new wild life sanctuary of 
125 acres adjoining the East Sandwich Bird Farm, by 
the associated committees for Wild Zafe Conservation, 
made up of representatives of the Federation at the 
Bird Clubs of New England, the Massachusetts Au- 
dubon Society and the Maseadmsetts Fish and Qame 
Assoeiattoa. A Isedi-water stream, which separates 
the new sanctuary from the bird fhrm, wiU later be 
dammed up to make a fresb-water pcmd on the edge 
of a salt marsh, which has a variety of cover fre> 
ipMnted ^ many species of song and insectivorous 
birds, as well as game birds. A small portion of the 
land is now occupied with pens far the breeding of 
bob-whites. The property borders on Scorton Creek 
and Mill Stream and will provide the first public fish- 
ing ground that has ever been especially established in 
the state. 

At the British Embassy m London on November 18 
the ambassador presented the vice-minister for com- 
munications, representing the Japanese government, 
with a new standard mutual inductance made at the 
National Physical Laboratory and given to Japan by 
the British government m place of the one destroyed 
m the earthquake of 1923 Bepresentative amentiats 
and engmeers attoided the cersmony. Professor Sa- 
kurai, president of the National Reaearob Council, in a 
cordial speech, paid tribute to the constant assistance 
Japanese science had received from Qieat Bntain for 
more than half a century. 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Tbi state legislature has appropriated $3,481,541 
for carrying on the work of the Umversity of Wiscon- 
sin. There u available $50,000 for research on special 
mvestigations, $341,220 for umversity extension, $30,- 
000 fbr fanners' matitutes, $60,000 for agncultural 
sstensum, $30,000 for substationa, $5,000 for com 
borer work, $63,100 for county agricultural represen- 
tatives, $5,000 for the state soils laboratory, $2Ji00 
for hog eholera serum, $6,950 for tobacco expenments 
and $5,000 for expenments with tmbk crops. 


AiraioaB: Coudtan has seestvad a gift of in«md- 
mately $300,000 for a new science buS^iig feom 
Charies F Kettenng^ head of the General Motors 
Corporation research bureau Constmetion will be 
started as soon as possible. 

itensniOK W Vainiamiu has given $116,66667 
toward the constmetion and cqmpment of the Vander- 
bilt dime at the Columbia Presbyterian medical een- 
ter. Harold 8 Vaadmbilt bat given $50,000 toward 
the construction and equipment of the dime. 

N B. OmcRRAKT has resigiiad his position as asso- 
ciate professor of diemical research at the Oklalmna 
Agncultural and Mechanical College, to fill a positian 
m the department of animal mdnstry, Alabama Poly- 
technic Inshtnte, where he is devoting his foil time 
to research m nutrition. 

Da W H Feliouk, assistant professor and ao- 
Bistant m veterinary pathology at the University of 
Cdorado, has resigned to accept a position with tiie 
foabtnte of Medical Research of the Mayo Founda- 
tion at Rodiester, Minn , and has been succeeded by 
Dr. Henry L Morency. 

ApponraiCEwm to foe department of biology m 
Union College for foe present academic year indnde 
Dr Robert K. Endere, assistant professor of sodogy, 
and Mr. Ralph G. Clausen, instructor m biology 

Du. Ba£PB T K CoasrwtOA, formerly mstmetw in 
orgame cbemistry at Cornell Umversity, is now at foe 
Umvemty of fottsburg^ Dr Comwdl spent last 
year m Europe, studying at the University m Mmudi, 
Germany, and with Professor Fsita Prefd, Ores, 
Austria. 

At the University of Chicago, Dr. Warren C 
Johnson has been appomted instructor m general and 
tnorgamc chemistry, to succeed Assistant Professor 
Terry-McCoy, who resigned last March 

Fumi S. Dan, after spendiity ayear of study wifo 
Professor 8 P L. Sdrenaen at Copenhagen, Den- 
marii, as holder of tto Cheney Fdlowship of Tale 
University, haa been appomted an assistant in the 
School of PnUtc Health of Harvard Univeteity. 


DISCUSSION AND CORRESPONDENCE 
ON ACnVB GLUCOSE 
Iv an address ddivered Beptember 6, 1927, before 
the dmaion of organic dmuistiy of foe Anwrioan 
Chemical Society, the foonght was devdopod foot foe 
active forms of glucose, foe fermentable forms, 
are foe free radicles result^ foom foe opening of 
foe oxygen bridges. 

Thia foonght had its csigin in foe obesrvnUnsu of 
Levene and Walli on foe bebavior of propyteno miMe 
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and of glyoidol ^ Each of these two sabstanees shows 
a greater tendency towards condensatton as well aa 
towards mtramoleealar rearrangement than the cor- 
responding alcohol Fnrtbermore, optically active 
propylene oxide was found to undergo Walden Inver- 
sion on hydrolysis with acids This observation was 
interpreted to mean that in course of the reaction of 
hydrolysis of the oxide, the free radicle 
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has for a finite, even though infiniteaunal, interval 
of time an independent ezistenoe. From this assump- 
tion it vrottld naturally follow that the reactivity of 
an onde depends upon the stability of the nng 
stmetnre and indeed <1, 3> and <1, 4> oxides 
were found more stable than the ethylene oxide struc- 
tures. In applieation to sugars, this assumption 
would mean that those having the nng strueture (I) 
should be more reactive than those with strueture 
(II) and that those with structure (II) should be 
more reaetiva than those with structure (111). 

Two independent agnifloant oommunieations have 
recently been published which bear on our theory 
Gottsohalk* has observed that u-glucosan, having tl^ 
structnre 


0 /— 0“\ 
/< H OH \ 
HO-O—O—O-O- 
E OB H H 

V 


• CHiOE 


and containing an etiiylene oxidie nng, ferments at a 
Ugher velocity than ordinary glueose and Pictet* has 
fonad ttiat the same ginsosan readily eondensea with 

* IfSvne, P A., and WaHl, A., /. Htol. Ohem, 73, 338, 
1937; 78, 3S8, IM7 

•Qotbuhalk, A.. Z. pbfMtoL Oksei. 170, SS, 1927. 

*P^st, A., aad Vogd, B, Helv. Wn Acta 10, 588, 
1997. 


to lom maltaae. !nie naetivilgr the 
o-ghMoaan u exphoncd fay oar aasnmpfaon of the 
formation of a radicle with free valeneea on eacbon 
atoms (1) and (2) Tfans, these eommnmcations 
fnnuafa additional evidenee m ffavor of our aaannp- 
hon. 

P. A. lemon 

Tbx BocKantLija InanruTa, 

Nbw Yobk 

THE STEPHEN HALEB PRIZE FUND OF THE 
AMERICAN SOCIETY OF PLANT 
PHYSIOLOGISTS 

Tbx year now ending is the two hundred and 
fiftieth anniversary of the birth of Stephen Hales 
and it is just two hundred years sinee the puMica- 
tion of his best known book, “VegetsUe Btatfeka’' 
Now It tiierefore a most appropriate tune to com- 
memorate the life and works of Hales, and the 
Amenean Society of Plant Physiologiats is planning 
a Stephen Hales session as aa attraelave feature of 
its approaching annnal meeting u Nashville. At 
that session will be otteially established the Stefdien 
Hales Prue Fond, an endowment fund that is bemg 
accumulated m the form of peraonel snfaaonptuu by 
members of the society. The endowment b to be 
administered as a peipetnal trust by the Amennan 
Society of Plant Physiologists The income there- 
from 18 to be devoted to pnses in plant physibbigy, 
vdiieh are to be awarded by the eoeiety from time to 
tune Snbecnptioas already m hand make it ewtain 
that an award of fifty dollars oan be made every 
two years, bnt the amonnt of each prise may be 
moreaaed or the award may become aa annnal oeenr* 
renoe as soon as sneh ehanges become poaeible The 
pnse IS to be known as the Stephen Hates Prise in 
Plant Physiology. 

The establishment of this pnse will eertamly mark a 
definite forward step, it will surely become a milestone 
m the progresB of tiie botenieal aspeet pbysiologieal 
scienoe. In the first place, it will aid in perpetnating 
the memory of the gnat pioneer experimenter whoee 
name the pnse bears, vriiose woifc looms so large in 
the histoneal baefagrcund of plant physiology. Also, 
the establishment of this pnse may tend to emphaatse 
plant physiology as a aeienee, implying its dose vda- 
tion to ^ other branehee of physiology and perbapa 
ofEwtting in some degree a notioeaUe tendenty tor 
present wnten to dlow this particular brandi ot 
fnndumental knoiticdge to become indistinct as siidi, 
masked or even lost among its numerous and mpldty 
ittoreating appheationa m plant enltiin and sometiima 
ovenbadowed in its baste rdations to deaeiiptiva 
morphology aad phjdogeiietie aad guaotfe botany. 
Aad tile amods thdusehea may sttamlate rnaeanih 
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to aosaus extent, and the presentation of the sesnlts erf! 
reseaielt Fnrthemum, in inangnrating the Stephen 
Bake Pnn, the Soeiety of Plant Phyaiologiets will 
pnmde a means whereby, from tune to tune, an 
exeellent eontnbntion in plant physiology may be 
appropnately aignahaed as exemplary for its period. 
Aa the number of papers thus distmgniBhed grows, 
the younger mvestigatora m thu soienoe may tom to 
them as models. Fmally, each award will constitute 
a demoeratio expression of approval and appreciation 
by the ooUeagnea of the mvestigator thus honoredi 
and the honor of being selected for the Stephen Hales 
Pnse will surely come to be highly valued. Such 
oonsidArations aa these are in the mmds of those who 
are tdnng part in this cooperative project. 

Persons who desire to take part in the foundation 
of the Stephen Hales Pnse Ihmd should send eon- 
tnbations at once to Professor Charles A. Shnll, 
Department of Botany, The University of ChicagOi 
making checks payable to Amenoan Society of Plant 
Phymologists, Hales Fund. Contributions of any sue 
will be accepted and greatly appreciated by the 
soeiety. To make the best showing in the records 
it IS highly desirable that a very large number of 
Amenoan plant physiologists should take part m this 
foundation. 

The name of Stephen Hales occupies a very im* 
portant place in the history of plant physiology, but 
bis was a mind of very broad interests and be made 
great contnbutions in many other fields as well. His 
earliest botanical studies were made afield, m the 
region about Cambnrfge, where he collected spemmens 
and catalogued them with the aid of Bay’s Catalogtta 
plantarum. He was elected to the Boyal Society of 
London at the age of forty and soon made his first 
oommunieation to that society, on the effects of the 
sun’s warmth in raising the sap ui trees Encouraged 
by the great appreciation with which this contnbution 
was received, he oontmued his experimental work 
along this Ime and ten years later published his 
famous book on 'Vegetable Staticks.” 

Hales was curate of Teddmgton, near London, from 
1708 until hiB death in 1761, at the age of eighty-fonr. 
He was mtereated in nearly all phases of the science 
of hiB tune He made the first important contribu- 
tions to our knowledge of blood pressure and won 
the Copley medal for studies on bladder and kidney 
stones He turned his inventive genius toward prae- 
tieal problems of human welfare. Among his inven- 
tions were venhlatmg devises for use m mines, hos- 
pitals, pnsons, ship holds, granaries and the like. In 
his later years he became interested m the ventilation 
of heated melon frames and greenhouses. 

Among students of plant physiology Stephen Hales 
will always be known espeeially for hu ten years of 
expenmental study of the intake and movement of 


water in plaate. This wae the first soientifle investl- 
gatum of cme of the major proc es ses of plant hfe. 

Chablbs a. SHOUi, 

Binm>K E. laviircwcov 

LOSSES IN TROUT PRY AFTER 
DISTRIBUTION 

I RAVX been asked to reply to some objections which 
have been urged against Mr White’s (seining) method 
of determining trout fry losses after distribution 

1 The traps maintained at each end of the area 
over which it was expected the fry might spread evi- 
dently gave them ample range. For example, the 
upper boundary on Forbes’ brook was an impassable 
mill dam; the lower boundary was a wire screen and 
trap which caught only one hundred and two fry, and 
this trap was located only thirty-three rods bdow 
where the mam body of fry (4,020) were deposited. 
Fry have o tendency to etay near the potnt of plant- 
ing^ 

2 That dibns is caught on the upper boundary 
screen is perfectly true, and if allowed to accumulate 
would obstruct the fioating food which comes down 
stream, but d4bris was always carefully, regularly 
and frequently removed 

3 *Try play hide and seek with the semen and 
are often, after the seining is over, counted as dead 
when they are in reality only hiding ” 

There is not the dightest doubt that the percentage 
of missing fry (71 per cent, to 100 per cent) quoted 
m White’s reports can always be obtained m the 
vicinity of many places where fry had been planted 
by dumping them in laige numbers. Now that the 
folly of this practice has been exposed, and that dis- 
tribution IS taking the place of dumping, there may 
be an increase of survivals. 

4 No injury was inflicted upon the fry or finger- 
lings while ih^ were confined in the observation earn- 
partments-^ither small or laige--on Foxhes’ brooL 
They were on shorter rations, of course, but this must 
be a common expenenoo in fish life, if not an every- 
day occurrenoe. 

6. Contrast Mr White’s experiments with those of 
Professor Frederic Lee (of Cdumbia University) on 
dog fish in 1888-80, at the Woods Hole laboratory. 
The former did no injury to the trout; the latter eat 
open the skull and stimulated the inner ear in order 
to demonstrate the functions. (And he was justified 
in denng so ) In this injured condition the dog fish 
were kept alive for days at a time. Yet no soieotist 
ever objected to the validity of Lae’s oondosiotis. In- 
deed, if tile objections to White’s setning experimeiiAi 
are held to invalidate his investigations then a ve4t 
amount of outstandang rsseardi in expsorimental apol^ 
ogy and physiology by some of the best hidogistii in 
Amenoa will have to be discarded. 
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fl. Qnoitadr of eotOM, tiut tbm «n nai^ ffcreama 
which can not bo wn&ed <ezoepting in places) beoanso 
of nnmeroua boulders, logs, rapids, falls or dense 
vegetable growth along their banks. Thera are also 
streams which can be seined in many places The fish 
eommissioner for Ontano in 1925 dumped trout fry 
mto two hundred and nmety*^ne ponds and streams 
Not one stream out of the lot could be seined through- 
out its length. Parts of every one of them could be 
seined. It must be the average number of surviving 
fry m these Btreams which will determine the utility 
of fish hatching. In engineering problems, averages 
must be relied upon, otherwise estimates of cost would 
be pure guess work There need be no guess work in 
approximating the losses in trout fry, if only the 
seining is carefully and repeatedly done 

The people of Canada and the United States have 
ID the past sixty years spent millions of dollars upon 
fish culture They have, therefore, a right to know 
the approximate average cost of the artificial propaga- 
tion of fry, fingerbngs and adult trout m any given 
year And they have also a right to know what be- 
comes of them after they are spread in lakes and 
streams 

If seining is not a valid method, perhaps some of 
the fish cnltonsts will suggest a better one and furnish 
the public with a description of its working and a 
statement of the losses which it uncovera The fish 
culturuts are spending the money It » their duty 
to show that fish rearing is worth the money which is 
being spent upon it. 

Any sensible man with a government at his back 
can run hatchenes and distribute fo» especially if 
there is to be no accounting for dead fry, and if in 
e&eet no instruction is given to the superintendent 
except ‘‘Turn out fry and damn the cost ” 

A. P KNtaHT 

Kikobton, Ontario, Canada 

THB USB OF THB TBRM ALLOTYPB 

Thors semiw to be a diversity of opmiou as to 
whether the term allotype should be employed for the 
first desoxibed specimen of the sex opposite to that 
of the holotype in ease it is subsequently desenbed. 
In the last analysiB only the holotype can fix appli- 
cation of a speoifio name, and it is an academic matter 
as to whether other sex be associated at the tune 
cf the original desonption or later. It there has been 
an error in aaeoeiating the supposed sexes, the one 
will be lust as inoorreotly oonsidered part of the 
apeoies repreoeiited by the holotype if deseribad with 
it, as tbou^ dasanfaed a eentury later. Nevertheleso, 
it is inqportant to have the apeeimen item whidi the 
^aam4>tioii of the aeouid aax wia taken, distiiiguiihed 


m some way, even though Uie fate of no name may 
hang tbmon, for it u desiraUe at times to have a 
source from which the exact meaning of an author 
can be determmed for other than nomenelntorial 
reasons. Without multiplying terms, allotype tiioold 
suffice. It the allotype is desonbed with the holotype 
it is also a paratype and has no more nomenclatonal 
significance than any other paratype, probabty leaf 
value than a paratype of the sex of the holotype for 
there is greater likelihood of its actually representing 
a different species. If the allotype is desonbed sub- 
sequently to the holotype it is not a paratype, and 
that 18 sufficient distmotion, 

B, A. Muttkowaki (Milwaukee Publ Mns., Bull. 1, 
p. 10, 1010) first proposed the term allot 3 rpe. His 
onginid definition of it is quite in aceord with my 
understanding of its proper use and does not sanction 
its restnotion to paratype. It reads “AUoIgpe-* 
(’olXoc — other) for the sex not designated the 
holotype. The allotype need not be desenbed by the 
protologist (first desonber) f It out be eoatamed m 
the ongmel as well as any subsequent deaenptioB by 
other authors. Thus if the protolog deaenbes only 
a holotype male, the first female Bubsequeatly de- 
sonbed IB to be called the allotype.” 

J. C. BBADLnr 

OoBMEix UNivnanT 

CONSIDER THB USER OP BULLETINS 

Fbdkral and state experiment atatioii pnUieatioaa 
of vanons ^rpea eomstitute one of the principal reaar* 
Toira of stored knowledge regarding agnenltnral arts 
and aeienoes. They ere the most common form of 
original reeord of experiment or researeh related to 
agnenltnre and, as snob, become important took for 
all professional woriiers in both agnenitnnd and 
related biologieal lines. ready aecese to them 

the teacher and tiie experimenter find themaelvea 
senonely handicapped in their efforts. 

Beeansa of their constant and frequent use, most 
of these workers mamtein private files of sneb statum 
publieationa aa relate to thenr apeeifle anbdivision of 
agnenlture and qnickly discover thst, beeause of their 
great and ever-ineieaaing numbon, aome qrstom of 
eatalogning la nseasiary to render ready xeferanee 
poanUe. Two common baaea for eatalogning of this 
type an in nse: (1) the title or snbjeet-matter of the 
pnUisation, and (2) the name of the antbor. Axgii* 
meats favoring either of these bases eonld ba ad« 
vnaosd bnt whwbever is dwaen the name of tim mithor 
IS nearly always reeorded on the eatalogne card. It 
is asariy as importut to the user of the pnUuattoB 
as u the title itstit. It sometimes saniM mon 
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All VQflh talletina di^Uy the title of the dueusaion 
on either a cover page or in a table of contents^ but 
many of them fail to show the name of the author in 
these or similarly conspicuous places Because of 
this oversight or poor form of publication the cata- 
loguer has to search through several pages of the 
bulletin or report to discover the name of the author, 
thus greatly prolonging a disagreeable but neoessary 
task. 

The praetioabihty of a form showing the name of 
the author on the cover page or title page, or in the 
table of contents if a number of articles were bound 
together, is assured by its being common usage in 
many stations Others display the name of the 
author in a prominent position on teehmoal publica- 
tions, but conceal it if the treatment is of a more 
popular nature^ Study of recent publieatioiis from 
20 stations shows 9 which display the name of the 
author, 2 which always hide it, 7 which vary with the 
typo of the publication, and 2 which are inconsistent 
in this feature* 

Just a simple change in form by some of the station 
editors would make the use of their pubheatious much 
more oonveuient to such workers as catalogue them, 
and no others can use them to the best advantage. 

E. J Babkbtt 

£:AiYSAa AoaiCULTURAL 
Bxpsbiukntal Btatiok 

I ' 

SCIENTIFIC BOOKS 

Catalogue of Catnozotc PlanU m the Department of 
Geology, vol I The Bemhrtdge Flora By 
Eusakob Maby Bbid and Mabjobib Elizabsth 
Jane Chandler (with a section on the Cbsropbyta 
by James Groves), 206 pp , 12 pis. British Mu- 
seum (Nat Hist), London, 1026 

Although it is some months smee copies of this 
work reached this country, 1 have seen no reviews of 
it, and such a scholarly work deserves being brought 
to tile attention of a much lazger group of botanists 
and geologists than are otherwise likely to be aware 
of its existence. 

It 18 something of a paleobotanuud event for the 
Bntiidi Museum to start a catalogue of Tertiary 
floras, particularly since the floras of the earlier half 
of the Tertiary are abundantly representad in the 
south of England, and these have never been made 
available for students, m fact, practically no work 
has been done on them smee J Starlde Gardner 
stopped in the midst of his labors m 1886. Since 
that time, as both the authors and Dr Bather point 
out, geology has. advanced, unproved methods of study 
have been devised, and, perhaps most important of 


all, botanical exploratten, espeeiaHy in southeaitteni 
Atto, has made available a wealth of new eompAra- 
tive matenal < 

The present volume is devoted to the fossil plants 
of the Bembndge beds of the Isle of Wight, of 
Oligoeene age This flora is represented by foliar 
remains, usually fragmentary, and by a large variety 
of fruits and seeds Hence the authors are especially 
well qualified for this particular type of study. The 
senior author — ^Eleanor M Eeid, or Mrs. Clement 
Held as the fnends of her late husband like to think 
of her, collaborated with him in his most important 
contnbutions to paleobotany, and Marjone E J 
Chandler, the junior author, already has several im- 
I>ortant papers along carpological lines to her credit 
James Groves, the well-known student of the Charo- 
phyta, has contnbnted descriptions of the 8 species 
of Chara discovered id these beds 

One hundred and twenty-one species are described, 
of which 42 are new Dicotyledons are represented 
by over half of the total, and there are 24 monocoty- 
ledons, 10 eomfers, 1 Equisetum, 8 ferns, , and 8 
oharas. Among the more mteresting new things are 
a splendidly preserved species of AeoUa — the first 
convmcmg fossil remains of this type to be discov- 
ered Mooleya, a new and extinct genus of the family 
Juglandaoeae and the demonstration that a number, 
if not the majority, of the fossil fruits referred to 
the Compositae under such names as Cypeelitee, 
Btdentitee, etc , are not composites, but belong either 
to the Apocynaoeae or Aselepiadaoeae. For these 
the authors propose the new form genus Apoeyno- 
epermum. 

Naturally a flora so largely represented by earpo- 
bgieal material is difficult to compare with the classic 
Oligoeene floras of Europe based upon leaf impres- 
sions or amber inclusions, so that the authors confine 
their componaons to selected floras. Among the re- 
sults of their systematic study the conclusion emerges 
that, beginning with the upper Eocene and continuing 
to the end of the Pliocene, the European flora grad- 
ually changed from one mainly Eaet Asian and 
Amenean— largely by the progressive invasion of the 
region by genera called European, alihoufl^ the spe- 
cks in these so-called European genera still rimw 
most pronouneed Asiatic and American affinities. 
They beheve that this change in facies was brought 
about by a southwozd dispersal from some emmm* 
polar source. They have some slight evidence (OAk- 
rophora m the upper Eocene of Hordle) that in the 
early Eocene direct eonneetions with Africa wore not 
yet broken. They conriude that iba eUmete denoted 
by the Bembridge flora was probably warn teinperate 
or lub-tropkal, and eertamly the piesenee of aiidi 
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tovatd aaeh a eondiuioxi, as has long been reeogmsed. 

It aeenui to me that Holarotie would have been a 
better tenn than Eaat Aeian-Amenoan, for certainly 
the evidence is clear that other parts of Asia shared 
in the growing cosmopolitaniBrn of the Tertiary floras 
of the Northern Hemisphere. Furthermore, although 
in hearty agreement with most of the author’s con- 
elusions, I can not believe that the Tertiary flonstie 
lustory was as simple as it has been visualized In 
Provence, at Hoenng, and elsewhere in Europe, we 
see plain evidence of immigrants from Africa, and 
the dispersal of Tertiary mammals offers some cor- 
roborative evidence, as well as of repeated westward 
spreads from Amatio instead of northern sources 
Here in Amenca the most distinctive elements m 
the early Tertiary floras appear to me to have been 
denved from the south, and 1 believe that the same 
IB true of the warmer climate plants of the English 
Oligoeene 1 suspect that wo will eventually demon- 
strate many latitudmal swings back and forth, rather 
than waves of southward dispersal urged by a single 
progressive coobng in high latitudes 

Edwabd W BnatET 
Tna JoHKs HorsiKs Univcrsity 


SPECIAL ARTICLES 
BLUEBERRY CHROMOSOMES 
Fob sixteen years the wnter has been makmg 
expenments in the hybridization and selection of 
native Amenean blueberries, species of the genus 
Faeotmuffi. The practical outcome of these expen- 
ments has been the development of valuable hortieul- 
tural varieties producing hemes of very laige size 
Some of the hybrids now in oommercial cultiva- 
tion, Pioneer, Katharine, Cabot and Rancooas, have 
yielded berries Uiree-quarters of an inch in diameter, 
and last year the hemes of two unnamed hybnds, 
12S7A and 1443A, reached a diameter slightly m 
excess of seven-eighths of an inch 
In the course of these expenments it was found 
that certain species, some of them very different in 
general appearance and in technical characters, 
hyhndize readily Other species, some of them very 
closely related, are sterile to each other's pollen and 
yield no hybnds 

The lowbush blueberry, Focemtum anguaUfoUum, 
of the nortbeeetem United States, bybridizes easily 
with the highbush blueberry of the same region, 
F. eorymho$um. The hortfcultural vanety Oreen- 
ffeld is a seecmd-generation hybrid betwe^ these two 
speeiea, oontaimng two quarter-strains of saeh. The 
iKuiieuItiiral vanety Bwooeas is another second- 
funerataoa Icrbrid of the same ancestry, eontaimiig 


one quarter-stram of lowbusb blueberry and three 
quarter-atrams of hi^burii blueberry. Natuiul by- 
bnda between tbeae two species are of frequent oeeur- 
renoe in New England pastures. The plant named 
in Gray’s Manual Facemtum eofymboBum amoemcei 
IS one of these natural hybrids. 

The dryland blaeberry {Vaectmum vactUaiM), the 
Canada blueberry (F eanadenae)^ and the bigbtuh 
blueberry (F. atroeocaum) could not be crossed wifb 
either the lowbush or the highbush blueberry That 
the highbush and the bigbush blueberry did not 
hybndize was to me very surprising, for the two 
species are closely related, so closely indeed that Asa 
Gray regarded one as a vanety of the other 

Two southern species, the hairy blueberry, Foc- 
citiiBA htrsutum^ and the myrtle blueberry, F myrsm- 
tlcs, hybndize freely in the greenhouse with both the 
highbush and the lowbush blueberry, notwithstanding 
the great structural differences between the species 
thus hybndized. One, Vacamum htrsutum, a species 
of the southern mountams, has a bnstly-bairy fruit, 
moonspiouous winter flowering buds, an extraordi- 
nanly large stigma, and almost woolly leaves The 
other, F myrsinxiea, a species of the southern coastal 
plain, has very small evergreen leaves, and hardly 
looks as though it belonged to the same genus as the 
highbush and the lowbush blueberry of the north. 
That these stnkingly different southern species hy- 
bndize easily with the two northern species surpnsed 
me greatly. 

Desiring to learn the reason for this ounous group- 
ing of blueberry species, with reference to hybndi^ 
tion, I tned for several years to induce some one of 
the plant cytologists to make a study of blueberry 
chromosomes, but vnthout success. Cytologists are 
scarce and busy At last, through ^e mediation of 
G. N CoUins, Dr. A E Longley undertook the sport 
of hunting the blueberry chromoaome He began the 
work in the spring of 1924 and continued it in the 
years fallowing, as material beoame available Dr, 
Longley’s results up to this time are presented in a 
paper acoompanying this paper of mine 

Dr Longley has made the disloveiy, important and 
significant m blueberry breeding, and fascinating in 
the facility with which it removes obstacles to this 
pursuit, that certain qpeoies of blueberry have twelve 
cbTomosomes, others twenty-four, and still others 
thnty-Bix 

The highbush and lowbush blueberry, which hybrid- 
ize freely, both in nature and arbAdally, have 
twenty-four chromosomes. La the dryland blue- 
berry, the Canada blueberry, and the bigbash Mue- 
berry, no one of which has hybridized with eHher the 
highbush or the lowbush blueberry, the number of 
ehromosomes is twelve 
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The qnesfcien xtetnrelly arose whether the ISMiro* 
mosome iq>emes woold not hybridise with eadi other. 
It happened that these crossee had never been ait- 
tempted, because in these three species no plants had 
been found whose oharactenshos were desirable for 
combination With the new incentive, however, 
numerous cross-polhnations were made in 1926 be- 
tween the Canada blueberry and the dryland blue- 
berry and between the dryland blueberry and the 
higbush blueberry Fruit set promptly, the berries 
contained an abundance of seeds, and the seeds have 
now produced vigorous young plants, some of them 
ready to flower next spring 

From still another cross, not yet menboned, curious 
results had been obtained This was a cross, made 
m 1622, between the rabbiteye blueberry of Florida, 
Vaectmum vtrgatum^ and one of the large-bemed 
northern hybrids Many of the pollinabons failed, 
but hemes containing seeds were obtained in suffi- 
cient number to produce several hundred seedlings 
They grew with great vigor and flowered freely, but 
although hundreds of pollinations were made on them 
with pollen of known virility, not a single well- 
developed berry resulted, and the occasional small 
and late hemes they bore contained no seed possess- 
ing an embryo In the producbon of offspring this 
cross, therefore, has proved completely sterile 

Upon examining the rabbiteye blueberry, Dr, 
Longley found that this species has thirty-six chromo- 
somes The plant with which it was crossed has 
twenty-four chromosomes. The resulting sterile hy- 
brids usually have thirty chromosomes 

Since many who read this paper are doubtless 
unfamiliar with the action of the chromosomes, the 
minute bodies that are reputed to carry to the off- 
spring the eharactensboa about to be inherited from 
the two parents, the following brief statement is pre- 
sented regarding them It represents the ideas cur- 
rent among geneticists When the first eross-poUina- 
bon in this senes was made, the thirty-six chromo- 
somes from the pollen gram of one parent were 
poured mto the egg cell of the other parent, which 
already contomed Wenty-four chromosomes The 
total of sixty chromosomes was earned through each 
cell of the resulting hybrid, in the ordinary process 
of cell division, unbl the plant was nearly ready to 
flower Then ensued a phenomenon known as the 
reduction of the chromosomes, m tha cells that pro- 
duce the pollen grams and the egg cells. Presumably 
twenty-four of the sixty chromosomes, representing 
those denved from the 24-chromosome parent, com- 
bined with twenty-four of the thirty-six chromosomes 
representing the other parent The remaining twelve 
chromosomes from the second parent, having no 
ofaromoBomos with which to pair normally, paired 


afanormaHy with eadi other or remained ito y i d ii t 
This abnormal pafnng of the chromosomes, aecerdblg 
to the current view, caused a derangement of llie 
normal aobvibes of the plant, whidi resulted in 
sterility of fruit production. 

The rabbiteye blueberry has come into enlbvation 
extensively m the South by the transplanting of the 
wild bushes It is of great importance that this spe- 
cies be improved by hybridization The first attempt 
to do this failed, seemingly becanse the rabbiteye 
blueberry stood alone m the number of its chromo- 
somes. The possibility of improvement appeared to 
depend on the finding of another spemes having 
tiiirty-Bix chromosomes, and possessing also desirable 
oharactensbes that could be transmitted to a hybrid 
In the higher Appalachian mountams of western 
North Carolina and eastern Tennessee oceurs a native 
species, Vaectntutn pallidum, the Bluondge blueberry, 
whidi has large, beautiful and dehcious fruit As 
early as 1911, attempts were made to cross this with 
the highbush blueberry and the lowbnsh blueberry, 
but all the pollinabons faded, and the Bluendge 
blueberry was therefore abandoned as a breeding 
stock 

In the hope that this blueberry might be a 36- 
chromosome species, because it had failed to hybnd- 
ize with the 24-ehromo8ome species, plans were made, 
for the spring of 1927, to determine its ohromosome 
number. Material was obtained from western North 
Carolina through the courtesy of Gteorge E MurreU, 
horbcultonst of the Southern railway On ciitioal 
study of the material Dr. Longley found, to the great 
delight of all of ns, that the Bluendge blnebmy has 
thirty-six chromosomes. 

If future expenenee confirms the view that the 
number of the chromosomes in blueberry species is a 
true index of the facility of their interbreeding, as the 
experiments indicate thus far, we diall be able next 
spring to hybndize the rabbiteye blueberxy with the 
Bluendge blueberry, and thus add one more item to 
our knowledge of tiie means by which wdd species 
become plasl^ m the hands of science, 

Fbbdxriok V. COVXUJB 
U S Dxpaetubnt or Aoaioui;rTnt£ 

CHROMOSOMES IN VACCINIUM 
A CTTOLOGiCAL invesbgation of the number of 
chromosomes in a dozen Vaemmum species and 
hybnds has revealed three diplmd, six tebaploid, one 
pentaploid and two hexaploid forms. 

The material used for fSbin study of tha dumnosonie 
in imcrospore-mother-oells was collected esdy in the 
spmgs of 1924, 1926, 1926 and 1927 from Vaoeimmm 
plants grown under the diroetion of Dr. Fcederich: 
V. CovtUe at the greenhouses of the Bureau of VUioSt 
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IiidMify, Waihutiirtoa, D. C.^ mid feom plants grow- 
iog in Quit wUd luthiUta. 

Two sifithods were used m prepanng buds for 
stndj. In one, the bads were killed with chromo- 
aeetio killing fluid, embedded m paraffin and stained 
with Haedenhains haematoxylin. In the other, fresh 
collected buds or buds killed in aeetie-absolute (1*3) 
were stained with aoeto-eannine killing and staining 
fluid* The former more tedious method was very 
satisfactory and served as a check against the latter 
quicker method, which was found to give excellent 
preparations when the difficulty of using acoto-car- 
mine on the minute anthers of Vacetntum was over- 
come* 

DiPXiOin Speciks 

Vacc^fMm atroooootm, wild plant from Aurora Hills, Vr 
Vacciamm canadfnae, wild albino plant (Shear) 
Vaec^Tmm camde%$e, wild plant (La Roche) 

Vaeoimm vaotUana, wild plant from Aurora Hills, Va 
VacmnMm vooUlans, wild albino plant frotoi Hew Jersey 
(ICacIlvaine) 

These three species were found to have 12 bivalent 
chromosomes at diakinesia of the pollen-mother-cell 
Since 12 is the lowest number found in any Vacctn- 
turn species, it seems probable that 12 is the basic 
number for the genua, and that the three forms listed 
are true diploid spemes* This view is substantiated 
from our study of Polycodium $tamineum and Gay- 
lu8itacta baceata, representative forms of two closely 
related genera The same basic chromosome number, 
12, eharaoteruces these two species. 

The meiotic phases m the pollen-mothcr-cella of 
these three species are passed through in a very regu- 
lar manner, giving each cell of the tetrad the reduced 
chromosome number. Text flgnre lA shows the 
chromosomes of Vaecimum canaden^e in the hetero- 
typic prophase The chromosomes arc small com- 
pact mawes at this phase and show no individual 
morphological cbaxaetenstics 

TwmAPLOiD Spbcies 

VacMmwn angugt%folwn, wild plant from Middlesex 
Felk, Moss 

Vacokyium anffiotifolwm, w^ld plant (Bussell) 

VacGfmwn carymhomm, wild plant from Lincoln, Mass 
PaooStdwn eorymhosumf wild plant (Taylor No 2) 
VaceMam corymbotuon, wild plant from North Carolina 
(Bampsoa) 

VaocMum hmutumt wild plant 

raoemittfn eorymboiwm x T. carymb<mm (Dunfee x 
Babel, plant No 20 of culture 2300} 

FocoMm rngiMfolmm x V (culture 1660). 

Faccrinma onyuiHfolUmxV* mpreinUes (culture 1586). 
(PaecMmu anymtifoU/im x F myraimUs) x F oorym- 
btmm (cuBuie 1908). 



Fia 1 Microspore mother cells of Vaoctmim « A, 
heterotypic prophase in F oemadertse, riiowmg spindle 
and twelve chromosomes, B, diakinesis in F onytwti- 
foUwn, showing twenty four bivalent chromosomes, C, 
homotypie metaphase in F pulhdum, side view of left 
spmdle, end view of right spindle, the latter showing 
thirty SIX chromosomes, I>, homotypie metaphase In F 
eorymbtwm x V virgaitm, the plate at the nght idiowmg 
thirty chromosomes (A, x 800, B, x 600, C, x 600, D, 
x 500 ) 

The three species and four hybrids listed above 
were found to have 24 as the reduced or haploid num* 
her of chromosomes 

The increase from 12 to 24 chromosomes made it 
more difficult to And cells where chromosome oounts 
could be made Text figure IB shows the chromo- 
somes at diakinesis in V anguatifoUum (Russell). 
The chromosomes show to some extent their paired 
nature at this stage A few assume such shapes as 
opened and closed rings but a detailed study of in- 
dividual chromosome characters was not attempted* 

Hbxafloid Spboxeb 

Vacanwm wrgatum, wild plant from Crostview, Florida 

(culture 1881) 

Vaoewmm pallidum, wild plant from Pisgah Bidge, 

North Carolina 

In the spring of 1926 some buds from two plants 
of V vtrgatum were procured In this species 89 
haploid chromosomes were found. 

The discovery of a hexaploid species led us to 
extend our search. In the spnng of 1927 buds of 
F, paUidum were procured Our material gave us 
only a few well-preserved cells m which the chromo- 
some number could be counted. Fig. IG piottues the 
homotypie metaphaae of F. palUdum showiiq; 89 
ehromosomes. 
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Diploid^ tetraploid and bezaploid forms all show 
a regalar pairing of ohromosomes at diakineais and 
abnormalities were very rare in any of the reduction 
phases. 

PKNTAPtiOin Htbrid 

Vacetnkm corymhottm x V vtrpatim ^Kathanne x Bab 
biteye) 

The reduction stages were studied m several 
plants of the foregoing interspecifie hybnd. Each 
showed abnormalities such as are usually met with 
in hybrids whose parents had different chromosome 
numbers. Occasionally all chromosomes were paired^ 
giving bivalent chromosomes at diakineais A regu- 
lar mother-cell is pictured in Fig ID, in which there 
are 30 chromosomes More frequently the mother-cells 
ate found to be much vacuolated and the reduction 
phases irregular, giving as a result polycai^, poly- 
spory and very little normal-appearing pollen 

A E Loxolkt 

U S Dspartuznt or Aorioctltuiub 

THE STRETCHING OF COPPER WIRE 
Thk following suggestive experiment has been in 
use m the Physical Laboratory of Queen’s University 
at Kingston, Ont., for some years As it is thought 
to embody some novel features it is offered to those 
who may be interested in it 
A light copper wire is stretohed horizontally on an 
ordinary laboratory stand, as shown in Fig 1 The 
depression of its mid-point for various loads is ob- 
served through a reading microscope Stress and 
strain are expressed m terms of the dimensions of 
the wire, the load and the depression of the mid- 
point, and, from the plot of one against the other, 
Tolnes ore found for Young’s modulus, for the stress 
or strain at the elastic limit, for the yield point and 
for the stress and the strain mttally m ^ wire 



The details aH as follows. The most satisfactory 
gnp for the wire ends so for found is made by wind- 
ing them tightly around bent wire nails (See !Rg. 3), 


the win then passbg through the tipper pan of a 
hole m the bracket am. A sobsidiary win tmmi the 
nail bead around the horusontal am holds the nail 
m place nnhl the win is stretched by the separation 
and clamping of the brackets. On the middle of the 
win is placed a light hook with a fidneial mark (Ftg. 
2) The level of the center of this cross is read on 
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the microscope scale befon any load is applied, after 
the application of each load and after the load has 
been nmoved 

For example. Win from a spool labeUod "Bright 
H. C. Copper Win No. 26” 

Length of win=ls91.6 cm (naO to nail) 
Radius of wm3:rs0.023 cm 


LmA 

11 

Level of fiducial mark 
Under load Load 

removed 

B^resilen 

Under load Load 

removed 

gm-wt 

cm. 

cm 

cm 

cm. 

0.0 

» 

0.140 



50 6 

6.250 

0140 

0 890 

0 000 

70 6 

8 040 

9.140 

LlOO 

0.000 

100 6 

7 740 

9135 

1400 

0.005 

120 6 

7.600 

9115 

1640 

0.085 

160 6 

7M0 

B.00S 

1.760 

0.045 

170 6 

7 240 

9.0S0 

1.900 

0.090 


etc. 

.te. 

•to. 

eta 


Using tile simplest of vector diagrams and noting 
that the angles are small we find that the strew in tike 
win is given by 
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mdtpendtntly of the tmttoZ etress, and that the atrain 
18 given by 



where S u the strain produced m tiie wire by the 
initial atrctehing and n is the depression 
M 

Platting — against x* we get the graph shown in 

Fig 4 where the crosses show the values for the table 
quoted above and the dots show a sumlar set obtained 
from another piece of the same wire but under a much 
smaller tntt$al stratn 

It will be noted that the slope of the line A B mul- 
tiplied by the ratio of the constants 

gives Young's modulus for the copper used. 

B 18 the elastic limit and C the ^^yield point" The 
variation of the level of the fiducial mark from its 
original position for each of these points is shown 
by the double line on the plot (scale to the nght hand 
of plot) It will be obwrved that the break at E 
corresponds with the elastic limit at B, and that F 
(where the large yield occurs) corresponds with C 
on the line of stress and strain 
And finally, if one extends the line B A back to 

out the axes, 0 A x gives the initial stress 

m the wire and 0 JD x initial strain. 

Will C Bakjbr 

Physical Labobatoey, 

Queen 's Univbesity 


THE AMERICAN ASSOCIATION FOR 
THE ADVANCEMENT OF SCIENCE 

THE REGULAR PALL MEETING OF THE 
EXECUTIVE COMMITTEE 
The regular fall meeting of the executive committee 
of the American Association was held at the Urbana- 
Lincoln Hotel, m Urbana, Ilhnois, on Monday, Octo- 
ber 17, 1927 Three sessions were held, each of about 
two hours, beginning at 10 00, 3 00 and 8 . 00 o’clock, 
and the members who were present dined together at 
6 : 16 at the same hotel. The following members were 
present Cattell, Fairchild, Livingston, W A Noyes 
And Ward. The followmg items of business were 
transacted, with the approval of those present and 
with the Sttbaoquent approval of Dr. Humphreys, who 
added hia vote to the five votes of those who were 
present at the sessions Each item of business conse- 
quently has the approval of a majority of the com- 


mittee and becomes a legal action of the assomatunL 
The members of the committee who were unable to be 
present at this meeting are Humphreys, Kellogg, 
Moulton, A A Noyes, Pupin and Wilson The offi- 
cial minutes of the meeting have now been approved 
by means ot a mail vote 

1 The permanent secretary reported that the nun- 
utes of the last preceding meeting had been approved 
by mail 

2 The permanent secretary read a communication 
from the treasurer (dated May 12, 1927), calling at- 
tention to the will of the late Benjanun Pickman 
Mann, of Washington, D C , by which the Amencan 
Association is to receive the balance of a trust estab- 
lished by the v^iU, alter certain provisions have been 
cored for, 

3 The permanent secretary’s annual financial re- 
port for 1926-27, of September 30, 1927, was ac- 
cepted and referred to the council 

4. The permanent secretary’s proposed budget for 
the fiscal year 1927-28 was unanimously approved 
This IS based on prospective receipts (encranee fees of 
new members and annual dues) of $70,000, of which 
$43,000 18 to be expended for journal subscriptions for 
members (Science or The Sctenttfie Monthly) 

5 The permanent secretary’s annual report on 
membership for the fiscal year 1926-27 was accepted. 
On September 30 the total number of members m 
good standing was 13,930, representing an increase of 
537 since the preceding annual report. The total en- 
rolment (including, besides members in good standing, 
those whose names were retained on the roll althon^ 
m arrears for one or for two years) was 14,862, repre- 
senting an increase, since last year’s report, of 496, or 
3 4 per cent. New members and reinstatements 
amounted to 1,327 for the fiscal year just closed. The 
total loss m enrolment amounted to 831, mduding 178 
deaths, 281 resignations and 372 names dropped Octo- 
ber 1, 1926, at the dose ot two years of arreaia On 
October 1, 1927, 412 names were dropped from the 
roll on account of two years of arrearage The per- 
manent secretary added that 450 new members had 
been enrolled amce September 30, 1927 (This num- 
ber has now increased, November 14, 1927, to 1,114 
and the total enrolment is now 15,572 ) 

6 The permanent seoretaiy reported that $1,310 00 
had been received as eontnbntions from members to 
the Agassis Bust Fond (see Science for December 10, 
1926) and that that amount had been paid over to 
the Hall of Fame, Now York University The ex- 
penses of the committee on the Agasaie Bast Fund 
were $362 33, met from the current funds of the per- 
manent secretary’s office and not charged against the 
fund. This report was approved and the permanent 
secretary was asked to make arrangements, if possible, 
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by which a photograph of the Agassiz bust^ when it la 
unveiled, may be published m The Setenttfie Monthly 
and copies of the picture may be sent to all contrib* 
ntors to the fund (Work on the bust is now m 
progress ) 

7 Div Ward presented a report for the special com* 
mittee on academy relations and uS response to this 
report the executive committee took action as mdi- 
cated in paragraphs 8-12 below 

8 The executive committee recognized the newly 
formed Colorado- Wyoming Academy of SeieneOi 
which will hold its first meeting at Laramie, Novem* 
ber 25 to 28, 1827, and recommended to the council 
that this academy be affiliated with the association 
The region of the academy is Colorado and Wyoming 

9 It was voted that the special committee on acad- 
emy relations consist of the representatives of the 
afflbated academies in the council (one fiom each 
affiliated academy), together with all members of the 
committee on inter-academy relations that was ap- 
pointed by the academy conference at Philadelphia 
and three members representing the executive commit- 
tee of the association (Ward, Cattell, Lavingston) 
Dr Ward is chairman 

10 It was voted that a session of the committee on 
academy relations be arranged to occur immediately 
followmg the first council session at Nashville, on the 
afternoon of Monday, December 26 

11 The permanent secretary was asked to arrange 
a complimentary dinner of the committee on academy 
relations, to be paid for out of the current funds of 
his office, for the evening of Monday, December 26, 
following the committee session and preceding the 
opening session of the Nashville meeting The per- 
manent secretary was asked to invite Dr Wilhelm 
Segerblom, recently president of the New Hampshire 
Academy of Science, to be a guest of the committee 
for the session and for the dinner, requesting that he 
take part m the discnssums Dr Segerblom has made 
a study of the state academies of sciences and gave 
some of his results in bis retiring presidential ad- 
dress before the New Hampshire Academy at Water- 
ville, N H , on June 4, 1027 His address is soon to 
appear in Scienck 

12 The official affiliation of the Society for Ex- 
perimental Biology and Medicine was ratified The 
society has 784 members, of whom 390 are fellows of 
the association* It is to have two representatives in 
the association council 

13 The official affiliation of the South Carolina 
Academy of Science was ratified. The academy has 
54 members, of whom 18 are now members of the 
association 

14 One hundred and seventy-two fellows were 
elected, distributed among the sections as follows; 


Section B (Physics) 1 

Section C (Chemistry) *-65 

Section F (Zoological Smenees) 15 

Section I (Psychology) - 79 

Section L (Histoncid and Philological 

Sciences) - 1 

Section M (Engmeering) 3 

Section N (Medical Sciences) - -- - - 7 

Section O (Agriculture) - 1 

15 The* rules for the award of the Amencan Asso- 


ciation prize of $1,000 were reviewed and it was 
voted that the Nashville award is to be made accord- 
ing to the rules followed at the fifth Philadelphia 
meeting These rules were published in Soiskoe for 
December 2 

16. The executive committee made an appropnatton 
of $100, from the treasurer’s funds, to aid the work of 
the National Conference on Outdoor Recreation 

17 A request was considered, from the mayor of 
Southwark, for a financial contribution to the Fara- 
day Memorial Collection, kept in the Central Refer- 
ence Library, Southwark, London, and the permanent 
secretary was asked to inform the mayor that the as- 
sociation has no funds that might be employed in this 
way but that it highly approves of the Faraday Me- 
morial Collection Through its official journal, Sn- 
ENCS, the asBociation will be glad to give publicity 
among American scientists to a letter or note on this 
subject that may be sent to the permanent secretary. 

18 Evening and afternoon lectures of a non-tech- 
mcal nature were approved for tbo Nashville meeting, 
as these may be arranged by the permanent secretary. 

19 The executive committee approved the plan of 
iiaving at the Nashville meeting a lecture by a British 
scientist if that can be arranged 

20 The following resolution was adopted 

Beeolved, That the American Association, as one of 

the sponsor organizations for this project, approves 
the list of standardized mathematical and engineering 
symbols referred to m Soiekce for August 12 and 
September 9, 1927 The list has been published in 
full in the Journal of Engineering Ednoaiion for 
June, 1927; the Journal of the Soasty of AutomoUve 
Engineers for July, 1927, and Mechanical Engineer- 
ing for August, 1927 

21 Dr Fairdnld presented an invitation from the 
president of the Univenuty of Rochester, requesting 
that the annual meeting of December, 1933, be heid 
at Rochester, N, Y This invitation was tentatively 
accepted, pending detailed arrangements. 

22. The executive committee adjourned to meet at 
the Andrew Jackson Hotel in Nashville at 10:90 
o’clock on Monday, December 20, 1927. 

ButtioK E. Ltvmojmwt 

FerffumenC dfeerelary 
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THE STATE ACADEMIES OF SCIENCE 
AFFILIATED WITH THE AMER- 
ICAN ASSOCIATION^ 

Since the New Hampshire Academy of Science is 
now affiliated with the Amencan Association for the 
Advancement of Science and is advancing shoulder 
to shoulder with twenty other affihatod state acad- 
emies, it seems worth while to learn what these other 
organisations have accomplished and m what activi- 
ties they are at present engaged This address 
presents some of the results of a study of those 
questions 

Bnef statements concerning the organusation and 
work of sixteen of the affiliated academies were pub- 
lished in the last volume of “Summansed Proceed- 
ings of the Amencan Association” ( 1921-1925 ) ^ 
which ap]>eared in December^ 1925 Smee that time 
five additional academies have become affiliated wiUi 
the association ^ In preparation for the study here 
reported, a questionnaire of eighteen specific ques- 
tions was sent to the seeretanes of all the academies 
in this group, excepting our own, and all but two of 
the twenty secretaries responded, some of them send- 
ing additional information about their acadexues. 
That the seeretanes were keenly interested m the 
study IS shown by the receipt of many publioatioiis 
fiom fourteen academies Several of the seeretanes 
expressed a desire to receive the results of the detailed 
study of the material collected. 

Acadouuos affiliated with the Amencan Association 
exist m the following states Alabama, Georgia, Illi- 
nois, Indiana, Iowa, Kansas, Kentudey, Loutswia, 
Maryland, Michigan, Nebraska, New Hampshire, 
North Carolina, North Dakota, Oluo, Oklahoma, Penn- 
sylvania.^ Tennessee, Virginia, West Virgima, and 
Wisconsin Reference to the map shows that these 
states form a group extending from the Atlantic 
Ocean to the Mississippi River, with an arm extend- 
ing from Iowa through Nebraska and SLansas to 
Oklahoma The region south and west of the lost 
named states has no affiliated academies at present, 
partly because it is covered by the Pacific Division 
and the Southwestern Division of the Amencan Aaso- 

iProm tile address of the retinag piendent of the 
New Hampshire Academy of Sdenee, delivered at Water 
vine, N. H., June 4, 1927. 

s A tixth addltioniU academy (of South Osiolbia) bo- 
esme affiliated October 17^ 1927 There are 
insU, 
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<8tolton.* Some of tbe statei m the legions of these 
tiPo divisumB have imaffiliated aeadeiaieB, as is idso 
true with several other states outside of the regions 
of the divisions. 

Of the twenty-one aeademies to be studied, sixteen 
have as their titles the name of the state followed by 
the words Academy of Soienoe These apparently 
take science to cover most of the field of classified 
knowledge and orderly thinking Three use the 
phrase Academy of Smenoes, thinking apparently of 
the cooperation and coordination of the separate 
fields into which soienoe is too often or too definitely 
spht up, these three aeademies are those of Mary- 
land, Nebraska, and Louisiana, the last-named of 
which takes the name of the New Orleans Academy 
of Smenees. The two remaining academies add two 
other fielde of intellectual effort They are the Mieh- 
gan Academy of Science, Arts and Letters, and the 
Wisoonsm Academy of Sciences, Arts and Letters 

The New Orleans Academy is the oldest of the 
twenty-one present organisations, having been formed 
in 1953, and the Alabama Academy is the youngest, 
formed in 192A There seem to have been three 
active penods of academy formation, three acad- 
emies were formed in 1866-1870, five in 1885-1894^ 
and eleven in 1902*1924 There seem to have been 
obvious though slightly less well defined active periods 
of academy formation in the years f oUowing the civil 
war and directly after the world war* Historians 
may see some significanee in this last observation. 
The Iowa Academy of Science was oigamsed m 1887, 
tboiigh it succeeded the Iowa Academy of Sciences 
whioh bved from 1875-1880 The Maryland Acad- 
emy of Sciences was reorganised in 1866, as the suc- 
oeisor of the Maryland Academy of Science and 
Literature, which was itself a reorganisation in 1819 
of the Academio Society, formed in 1797* To the 
Maryland Academy bebngs the credit ' of being the 
pioneer m this field 

In this connection it should be mentioned that the 
formation of the New Hampshire Academy of 
Science m 1919 occurred at the suggestion of Dr J. 
MeKeen Cattell, editor of Scibkob, the initial steps 
m the actual organisation having been taken by a 
oommittee consisting of Professor John H. Geroul^^^ 
Professor Norman E. Gilbert, and Dr John M* Gile, 
of Hanover, with the cooperation of Professor W. C« 

• The Pacific Division now ineludes all members of the 
association residiBg in Alaska, British Oedumbia, Wash 
ington, Oregon, Oalifomia, Idaho, Nevada, Utah, Mexico 
(eoEcepting Sonora and Chihuahua), the Hawaiian and the 
Philippine Islands and other island of the Pacific. The 
Southwestern Division now includes all members residing 
hi Arlsona, New Mexioo, Oolorado, Sonora, Chihuahua and 
Tfume west of the Peeos Biver* 


O’Kane, Dr. Charles Jiuposb, and Mr*. EL U Bowet, 
of Durham mria was the ootoome of a plan of the 
Ameriean Association to oooperate with the state 
academies of science and to encourage their founda^ 
tion m states where tlicy did not already exist. Dr. 
Cattell was one of the leaders in bdogiug about the 
arrangements for the offleial affiliation of state 
aeademies with the Amenean Asaooiation, arrange- 
ments that began to operate in 1918^ 

The number of members enrolled vanes from fifty 
for New Orleans to about eight hundred for Mary- 
land and for Indiana. The small sice of the first- 
named academy is doubtless due to its being largely 
local and limited to research workers. The number 
of members apparently boars no relation to the age 
of an academy, it may depend on the population of 
the state, on entrance requirements or some other 
factor. It should be noticed^ however, that the three 
academies having the largest enrolment include non- 
resident members 

The olassifieation of members seems to be governed 
by no general pru^iple, in fact, there is much con- 
fusion here The/5 are three academies (Alabama, 
Georgia, and New Orleans) with only one kind of 
members (active members), and there is one (Mary- 
land) with sue kinds (corresponding, associate and 
corporate members, fellows, patrons and founders). 
Exammation of the complete list reveals these addi- 
tional kinds, local, national, life, non-resident, annual, 
honorary and regular members, honixrary fellows and 
Me fellows New Hampshire stands alone in having 
only two kinds, active and honorary member^ with 
Michigan a close second, adding life members to the 
two kinds we have Four academies have natumal 
members, meaning persona who are also members n£ 
the Amenean Association for the Advancement of 
Soienoe. Ail the academies have members with the 
standing of our own active members, though, th^ are 
sometimes designated by different names. Thirteen 
have less than five kinds of members Two have six 
kinds. Confusion is greatest in those oases where a 
member may belong to two different dassifieatioisi; 
e.g., the Oklahoma Academy has active members and 
fellows, and each of these may be either loed or 
national; it also has honorary members Seven of 
the academies list non-resident members, usually 
former active members who have moved from the 
state. Twelve aeademies have honorary members, or 
members of similar standing. The limitat&ens to 
this honor are interesting. For New Hampshire the 
number is limited to ten, vith a total onfolmeot of 

4Por a list of the first academies to be aflillalpd and 
the dstee of affiliaitiQa^ eee Sotmraa for Jqoe 17^ 
1981. 
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ISl] Idr Eeataeky ttw mimber is twenty, with sa 
envolflEMit iA 170, and for Ohio it u only twenty^five, 
with a toM of 475 The other aeademies have, eo- 
eording to their eonstitntions, placed no lumte on the 
uombcr of honorary membore. It u surpnaing that 
two (Eentnehy and Ohio) confer this honor only 
on non-resident members, formerly the Nebraska 
Academy had a sumlar rule bnt rescinded the non- 
resident condition m 1920 Two academies (Michi- 
gan and Wisoonsm) confer honorary membership 
for distinguished or conspicuous service in science, 
arts or letters, while one (Tennessee) confers this 
hemor on *'any white person who has attained promi- 
nence in any department of science’’ 

The classification of members has apparently been 
estabhehed to meet local needs m each ease The 
multiplicity of names seems unfortunate, particularly 
as dilfcrent names are sometimes used by different 
academies to designate the same kind of members 
Simpbfioation of nomenclature seems desirable and 
should make easier that oorrespondenoe between 
affiliated aeademies which is appearing so promisingly 
on the horizon, m connection with official affiliation 
with the American Association. It is suggested that 
the affiliated aeademies might, in cooperation with the 
American Association, bring classification of mem- 
bership and the nomenclature thereof into closer 
agreement. 

The payment of $20 m one academy (Illinois), $25 
m two (Michigan and Nebraska) and $50 m one 
(Vuguua) entities a person to life membership The 
payment of $100 m four aeademies (Indiana, Ne- 
braska, North Carolina and Ohio) enhtleB a person 
to the standing of patron; the Virginia Academy, 
however, reqmxes $1,000 for this form of membership 

Quali^tiotts for membership may be covered 
generally by the statement that m fourteen of the 
aeademies any one ^^interested m science,” '^inter- 
ested in the progress of science,” or "mterested in 
seientifle work,” to qnote from the eonstitntions, may 
become an active member The New Hampshire 
Academy is the only one that attaches an age limit 
(twenfy-flve yean). Unless the oommittees on mem- 
bership Boratinue applications vei^ carefully, it seems 
to be rather easy to get into most of the academies. 
A few have more definite requirements; « g., Georgia 
requires five years of recognued soientiflo work or 
five years of productive work in a college faculty, or 
come noteworthy contribution to seienoe; Illinois de- 
mands iaterest m eoianoe m the state and in the 
nation; tor Xndiana the candidate must be engaged 
m ori|^nal research or some other phase of seientffic 
^rk; New B^pshlre wants profieieaey m some 
krsneh of noogaiaed sdenee; Nortti Carolina wants 
sstlve intOMst in the pnmu^oa of adenesi whQe for 


Oktaboma, Pcmuylvania and Tennessee the candidatv 
shonld preferaldy be engaged u s ment i f lo wodL 
Maryland ogam stands out m requiring, in addition 
to an interest in scienoe, a desire for self-improvo* 
meat and a desire to help others, this may be relatedi 
to the fact that the Maryland Academy is ''prin- 
cipally a popular academy in which any inteUigeot 
person of good character may participate” Cuxi* 
oosly, two academies (Now Orleans and Wisoonsm^ 
report that no qualifications are required for activo 
membership On the whole, qualifications seem to bo 
framed broadly enough so that aequamtanoe witb 
soientific workers m other fields than one’s own may 
be obtained m a social and appreciative way without 
too much detailed machinery of enrolling The ex- 
penenoe of some academies m regard to mmberrinp 
qualification may well be useful to other academoMi 
and it might be very valuable if these qualiflcatumg 
might receive special attention from the Committee 
on Academy Relations, recently establiriied by the 
American Association (Soixncb for May 20, 1927, 
page 508, paragraph 14) 

Annual dues are very moderate in all these aead- 
emies, one dollar in eight academies and two dollani 
m four Four academies require an initiation fee 
of one dollar, four require a two-doUar fee, and one 
a three-dollar fee Annual dues of one or two dollars 
seem much more desirable than higher dues. Aead* 
emy publications might better be financed in other 
ways than by means of annual dues, as will appear 
later in this paper 

In order to evaluate the objects or purposes of the 
state academies, earii secretary was a&ed if the main 
object of his academy was "(1) to promote seientifle 
research among purely scientiflo mvestigators of your 
state, or (2) to increase the fellowship among persona 
having seientifle interests though not necessarily en- 
gaged in research” Dr A. M. Peter, secretary of 
the Kentncky Academy, sent this reply. "The oon- 
stitution of the Kentncky Academy dedares that the 
object of the academy is 'to encourage aoientifio 
research, to promote the diffusion of nsefnl smentifie 
knowledge, and to unify the soientific interests of the 
State ’ I think, however, that most good comes from 
bringing together those who are interested in smeik*. 
tiflo matters in the state, whether they are aetnally 
doing research work or not— tiiat is, I think tiie moal 
important duty cf the academy is that deaenbed in 
your second item.’’ This expresses very happQy 
exactly what I tinnk we all feel our own New Hatn|K 
Aire Academy stands for. It also expresses mAh 
stontiiOly what the majority of the secretaries expnin 
in varying ways. Two academies (Kansas and Hoar 
Orieaits) xmte fostering zesearch os mm impoAmA 
than kutmudng fallowahip; two others (Peanqrlniua 
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«Bd Tennessee) rate the two objects m the rerezee 
order, and one (Iowa) rates the two about equally 
Other eomments of the seeretanes are The Indiana 
Academy mautains a research committee to receiTe 
requests for solutions of dotlnite problems for the 
people of the state, and to assign them to proper 
experts for solution The Maryland Academy seeks 
to be a popular center for all interested m natural 
acnenoe The Michigan and Wisconsin Academies 
inelude also arts and letters The New Orleans 
Academy emphasizes pure research almost exclu* 
sively The North Carolina Academy finds that most 
of the actual work of the academy is done by the 
investigators The secretary of the Virginia Acad- 
emy, Dr E C L Miller, says ‘^Ours is a young 
society and the work so far has been mostly to 
build up the society and to promote fellowship among 
the scientists and good will toward science in the 
state. Now we have a permanent committee on re- 
aeareh and are raismg an endowment fund for this 
oommittee ” 

An examination of the academy constitutions gives 
additional support to the statement that Dr Peter’s 
reply, quoted above, is of general application In- 
diana adds this object ''to assist by investigation 
and discussion m developing and making known the 
material, educational and other resources and nches 
jot the state, to arrange and prepare for publication 
saeh reports of investigations and discussions as may 
further the aims and objects of the academy ” Ten- 
nessee includes exactly these words and Oklahoma 
includes an abridged form of the same statement 
North Carolina hopes "to furnish, so far as prao- 
tioable, a means of publication of sueh articles as 
may be claimed worthy” Wisoonsin says "Among 
the special objects shall be the pnblicatiun of the 
results of investigation and the formation of a 
library” Maryland supports a museum and mam* 
tarns meeting rooms Virginia lists as her fourth 
and fifth purposes, "to cooperate with other smentifio 
bodies having smular aims and to render public ser* 
vice in scientific matters” 

If the worth-whilenesB of any state academy of 
science is ever questioned, this enumeration of objects 
and purposes should eertamly justify the existence 
of ihe organization It should encourage ue in re- 
newed loyalty to and support of our own New Hamp- 
shire Academy and should make us proud that we are 
affiliated with such forward-looking oeientifle oigani- 
zotioiiB. One aeeretary writes* "If your reaeareh dis- 
closes a very good reason lor the ezistenee of state 
academies of seience I want to know it u order that 
we may get Into the nght line ” He eonsiders tiiat 
lha reading ot scientific papers does not oeem ta him 
mqmrtani, bat may be mdy a good cnBuce lor 


getting the members together and giving them a 
ohanoe to find out that tiie others are interested in 
what each one is doing. He then adds this rignifleant 
snggastion "I think the academy should have some 
hobby but I do not know what it ought to be ” 

As to the number of meetings per year, the acad- 
emies are m close accord Fifteen have but one 
meeting a year while three have two meetings. Two 
academies (Georgia and Oklahoma) specify that there 
may be^eztra meetings at the call of the council 
Eighteen academies meet for the reading of papers 
and most of these mention transaction of business as 
one of the features In the case of those that do not 
specifically mention busmess it is not clear just how 
it 18 transacted Business may be delegated to a 
oonncil or similar body In several cases, uicluding 
our own New Hampshire Academy, the council is 
instructed to transact business that arises between 
the annual meetings 

It IS of interest that three secretaries specifically 
mention discussion as a regular part of the program, 
perhaps it should be inferred that other academies 
inelude this helpful and attractive feature without 
mentioning it It may be that some academics arc 
losing out to some extent by not stresamg this feature 
Four include regularly a lecture by a person of note, 
usually from another state Opportunity for social 
intercourse is mentioned several times, Innoheons, 
banquets, social gatherings, etc, occur in the pro* 
grams. It appears that m most of the academies 
much is made of the encouragement of better ac- 
quaintance among the members. On the whole then 
the character of the meetings is pretty uniform. 

Marked variations are m one academy (Virginia) 
the program is stated to be made up of "papers 
mostly,” and m two others (Now Orleans and Wis- 
conam) of "papers only” Nebraska lists "Demon- 
strations” as part of the program Expenmental 
demonstrations or exhibitions of material might en- 
liven considerably papers that would otherwise be less 
interesting and they might well be used much more 
than seems to be the case. Experience at vanons 
chemistry meetings has shown the joaarkedly increased 
"seUing value” of a paper that is thus aecompamed 
by exhibit or experiment An Ohio program lists 
nme exhibits rriating to botany and zoology, and 
speaks of their not beu^ as numerous as u tbe pre- 
ceding year 

Eleven aoadeuues make fidd meetings piurt of the 
regular progrun. Two (Indiana and Oklahoma) 
devote tbe spnag meeting entirely te in^eotiBg in- 
duatnal plants, visiting regsona of geological or bio- 
logiaal iuteeeat^ etc,, tbe reading of papere being 
reaarved for the w»ter meeting* Most of the others 
eombine fidd trips, an dor we, witb the ngninr pfo- 
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gram of papM at the annual meeting; The lUmoia 
Academy speeafies that ita field tnps are designed 
stimulate interest in local flora, fauna, geology and 
indnstnes'^ 

It now becomes my sad duty to report that eight 
of the aoadouues go on record as having no field 
tnps, and examination of the literature received does 
not indicate that they employ such tnps even ^'ouly 
incidentally/’ as one of the eleven mentioned above 
puts it To those of us who have so keenly enjoyed 
our own field tnps it must seem that those eight 
academies are omitting one of the most effective agen- 
cies to increase mutual acquaintance and to leom to 
see things through the other fellow’s eyes 

In my enthusiasm for the field tnps I almost for- 
got to say that the Maryland Academy of Sciences 
meets ^Vvery night,” according to the blank returned 
from Baltimore Probably this means every night 
but Sunday The subjects taken up are vaned The 
members are ^‘taken to the field under competent m- 
structors for the purpose of investigation or study” 
It should be recalled that the Maryland Academy is 
organized definitely as an institution for public edu- 
cation in science, being thus different from any of the 
other academies studied 

The membership of the Qeoigia Academy is divided 
mto eleven groups according to the subject in which 
each member is most interested Similarly, Nebraska 
hrs eight groups Programs are correspondingly 
divided In an organization the size of oui*s hero m 
Now Hampshire such subdivision of the program 
would be entirely out of place and would defeat the 
mam purpose of our coming together In larger 
organizations, with large numbers in attendance, such 
sabdivision may be advisable or even necessary. 

As to the papers and addresses themselves, our own 
New Hampshire Academy may serve as an example 
In the past seven years 106 papers have been pre- 
sented, of which 15 were presidential addresses or 
formal lectures This makes an average of 15 papers 
per meetmg The smallest number was eight, in our 
first year, and the largest was twenty-one, in 1923 
When wo remember that between supper Fnday 
night and bed-tune Saturday night there are available 
two evening sessions and two half-day sessions, we 
see how the number of papers may vary from year to 
year One year then was no presidential address or 
formal lecture and the next year there were four 
papers of that kind. When Saturday afternoon was 
devoted to on inspection tnp through an industrial 
plant or a college the number of papers was naturally 
Bmaller. 

A hasty of soch programs, abstracts of 

papers and reports of meetings as are at hand indi- 
oetes that the papers presented before other state 


academies do not differ markedly in niunhasr or char- 
acter from those given at the New Hampshire meet- 
ings. In a few oases the papers have more direct 
beanng on the problems and progress of the state in 
which the academy is located. In some eases the 
papers seem generally to be the result of consider- 
able acientifio investigation, the kind of papers pub- 
lished m the special scientific journals Such more 
technical papers may be more appropriate for some 
of the larger academies than for the smaller ones 
For us, however, this might be taken as suggesting a 
possible bettenng of our own programs, or at least 
as a bint that wc should not neglect our service to our 
state m the midst of our personal scientific enjoyment 

Of great interest to those making up academy pro- 
grams and those presiding at the meetings is that 
several of the programs examined show a tune hunt 
after the title of each paper This device has proved 
so satisfactory m other organizations that it might 
perhaps be more generally adopted by the state acad- 
emies The most extreme case noted was a program 
that limited all papers to ten minutes each 

It may be of interest to hat here a few titles of 
presidential addresses selected from the academy re- 
ports at hand Some presidents deal with the specia] 
subjects in which they are directly uiterested, while 
others deal with broader and more general aspects of 
science Of course the president should try to feel 
the pulse of his academy and to point the way to a 
larger vision The titles selected are as follows 

Bactenology and its practical significance (0 A 
Belvrcm, Indiana) 

Flora of Indiana On the distribution of the ferns, 
fern allies and flowering plants (O C Bean, In- 
diana) 

The unselfish service of science (W M Blandard, 
Indiana) 

Biological laws and social progress (H L Bruner, 
Indiana) 

The earth’s frameworit (E E Cumings, Indiana) 

The social responsibility of science (O H Smith, 
Iowa) 

Geology of some proposed Kentucky State parks (W. 
B Jillson, Kentucky) 

The effect of the teaching of evolution upon the re- 
ligious convictions of undergraduate studeats, as 
evidenced by theses upon this subject (A. B. Mid- 
dleton, Kentucky). 

Science and letters (0 Bamer, M!ichigan) 

American botany during the colonial penod (H. H. 
Bartlett, Michigan). 

Beeont research < int atomic structure (J C Jenseoi, 
Nebraska) 

Accumulation of energy by plants (E N. Transeau. 
Ohio). 

Beseareh in iadusexy (J. H Cloud, Oklainoma) 

Beseardh as a state policy (H U Dodge, 
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CuuMmttoiL from % lttciilogi«at Btand|K>mt (Q. E Star 
bor^ OUahoma) 

Beaeareh in Becondaxy aehools (A F Bexter, OUa 
homa) 

The poHttbihty of the ledemption of the great plaine 
from their semi and condition (J B. Thobunti 
Oklahoma) 

Chureh and eeSence (IF Lewis, Virguua) 

Some reactions of man to platinum (J L. Howe, Vir 
ginia) 

What is seieneef (L. B Richardson, New Hampshire) 

A skeptical inquiry into the creed of science (W B 
Van Arsdel, New Hampehire) 

The open mind (W C O^ane, New Hampshire) 

Backgrounds (F H Foster, New Hampshire). 

The academy seeretanea were aA:ed in what way 
fheiT academies cooperate with state departments and 
state oxg^aniaations, with a view to making known 
the resources and advantages of their respective 
states Ten academies make a definite effort to eo* 
operate m this way, five cooperate only a very little, 
whdd four answer the question in the nq^tive The 
following ore mentioned as avenues for cooperation* 
close contact with the State Educational Association, 
making the meetings as educational as possible, pub- 
lication of papers on surveys, working with the State 
Conservation Commission, fostering research, having 
r^resentatives of tiie state departments read papers 
and take port in the discussions, maintaining a con- 
servation committee, acting in an advisory capacity 
to state departments on scientific matters, placing 
papers at the service of the public, supplying scien- 
tific information to the state legislature, keeping tab 
on legislation afC^ng scientific interests, having 
papers on the resources of the state, and offenng the 
semees of the academy to the governor in the eapae- 
ity of an advisory scientific body to the state Co- 
operation seems to be a reversible reaction In Iowa 
a plan is on foot for the state to appropnate $2^000 
or $3,000 for a biological and natural history survey 
of the state, the academy to furnish the experts. In 
Illinois the state surveys contribute papers to the 
Academy Transactions and the Transactions are pub- 
lished by the state 

Closely associated with the topic just considered 
are the replies to the question, **ia what other way 
does your academy contribute to the seientifio progress 
of your state f” Two secretaries say their academies 
eontnbnte nothing, one is doubtful, another recog- 
nises ungrasped opportunities by say^, am 
afraid wo have done very little,” while fifteen men- 
tion specific ways in which they justify their ezist- 
enee The secretary of the North Caxolma Academy, 
Dr. H B Totten, menhons the largest number of 
ways * That academy publishes important papers read 
at meetings and abstracts of the others, works tor 


bettsr seieixtifie teaddng in Ugh idieeb, siqppiies 
iqpeakers for eduoatioiial meetmgs and for high 
schools, offers a state pnse for Hie best essay a 
iugh-school pupil on a scientific subject, keeps in 
close touch with the State Department of Education, 
arouses interest m the American Association for the 
Advancement of Science, and works for freedom of 
thought, of researoh and of teaching 

Several other secretaries send lists nearly as long. 
The following may be mentioned m addition * arous- 
ing public interest in scientific matters, backing legis- 
lative bills of a scientific nature, publishing papers 
primarily for non-seientifio readers, conducting sym- 
posia for teachers m high schools, making the Ameiv 
lean Association for the Advancement of Science an- 
nual allowance available for grants for scientific 
work, encouraging graduate students to do research 
work, endorsing pubhc movements hke those for 
national parks, eonduetang a bureau of information 
at the semoe of the people, presenting non-technical 
lectures, publishing results of research connected with 
state affairs, encouraging beginners m science, foster- 
ing higher standards of smentiflc work in the state, 
and offenng pnses or financial aid to meritoTious 
projects Thongh some of these items are plainly 
adapted to restneted and local use, still they supply 
suggestions for future activity to any academy that 
18 looking for some new way to serve its state. 

The question, *^Do you have interchange of speak- 
ers, of ideas, or of reports on soientific work with 
other academies and if so to what extent,” brought 
out the fact that ten academies practice no sneb inter- 
changCj^ while five have only occasional mterchaiige. 
The secretary of one of Ihe latter said, ^'Only oeea- 
sionally and then rather accidentally” Four seere- 
tanes mention having out-of-state speakers, not 
always, however, drawn from the academy of a ne^h- 
bonng state. Three academies have had a joint meet- 
ing with a neighboring academy One (Dlinohi) has 
an ^^out-of-state speaker for tibe complimentary ad- 
dress to the pubhc” Another (Maryland) invites 
all visiting scientists to attend its lectures. One 
(Tennessee) ”very rarely’* has interchange, but the 
secretary adds, hope to see oigamaed during the 
meeting of the Amencan Association for the Advance- 
ment of Soienoe m December, 1927, a Federatmi or 
Union of State Academies which will promote Hiese 
things.” Three academies (lUmois, Ohio and OUar 
homa) exchange their puMieaHons with the other state 
aeademtes, Oklahoma exehaaging '^widely, both m 
Amenca and abroad.” It thus appears that dooer 
lelatioiiBlup among the state academies would be very 
helpful in general and it it dear that tkb feature cl 
academy work is apt to reedve more attenlfam in tiba 
future. 
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Only four aeadamiaB htm mnwnniB, The Muy- 
land Aeademy has done most aloni^ these Imea, Hev- 
hag started with the Peale Mtueum, m 1797, it now 
maintains a constantly developing muaenin of soienoe 
and natural histoiy, housed m its own building and 
freely open to the public from 9 A M to 4 P M., 
after whiob hours it is open only to members The 
Kansas Aeademy has merged its museum with that 
of the State University The Indiana Academy is 
cooperating with the State Museum and with the local 
historical societies in extensive mound exploration 
and is depositing all its matenal in the State Mu- 
seum The North Carolina Academy mamtams no 
separate museum, but members of the State Museum 
are active in the academy and there is close coopera- 
tion 

Nine academies have no hbrones Two have no 
separate libraries , Iowa deposits its books in the state 
library, while Michigan has merged its library with 
the State University Library Eight academics have 
Irbranes Tennessee ''only a few volumes, just be- 
ginning”, Illinois about the same, Ohio about 300 
volumes, Kansas 4,000, Indiana 6,000, and Wisconsm 
several thousand volumes and 700 exchanges The 
Indiana Academy library is in the same building with 
the State Library, the Wisconsm Academy library is 
incorporated with that of the State University The 
Oklahoma Academy library is handled as part of the 
State Umvoraty Library, but books are cataloged 
and shelved separately and book-plated “Academy” 
Provision is made for the removal of all academy 
books at any time. Most of these academy libraries 
aim to be extensive collections of scientific literature 
in general, rather than smaller collections of such 
reports of Bcientiflc mvestigation as the members 
might not find in their university hbranes. The 
Midland Academy library, however, contains many 
rare scientific volumes. 

The Maryland Academy is the only one on our bat 
that owns its own building. The fact that nmo acad- 
emies are incorporated ^owa that they are looking 
forward to future material resources and broader 
aotivitieB. 

All academies but two (Georgia and New Orleans) 
issue some kind of a publication. Proceedings, 
Traneactiona, jemmat and Annual Meports are titles 
most frequently used. Abstracts as a title is used 
■once, as also is News-Letter, These printed reports 
wry in sise from a 2(V-page pamphlet to a 46a-page 
volume; they average perhaps 150 pages per year 
la eight cases the publioation is financed from the 
4ueB m? general fund of the aeademy. Zn five eases 
the stale finances tite undeartaldugi in two out of 
theas five eases (Indiana and Wisconsm) the state 
sy^mpriates $1,600 annually. In two states 


gan and OklidioiDa) the state univenLty pays for 
part or all of the aeademy report. The aea^mies 
of Nebradca and Oklahoma are planning endowments 
to take care of all the publication expenses. Fox the 
North Carolina Aeademy the Proceedings axe pub- 
lished by the Journal of the Elisha Mitchell Seientifie 
Society, of the University of North Carolina, the 
university and the aeademy dividmg the e^>ense be- 
tween them The extent to which state acadenuea 
have gone mto the publication of reports is shown 
by the fact that the Indiana, Iowa and Kansas acad- 
emies have each published over thirty volumes. (Sev- 
eral of the publicahous are well illustrated Alabama 
publishes simply abstracts of its papers in pamphlet 
form. New Hampshire has not yet entered the 
pnnted-page field, but it has furnished to its mem- 
bers mimeographed News-letters, somewhat irregu- 
larly, but on the average of about one a month. 
These contain the programs and announcements of 
the meetings, abstracts of papers read, and — ^what 
does not appear in any of the literature received tram 
the other academies — ^news items about the members. 
In this last respect we appear to be a step ahead of 
the procession 

In another way the New Hampshire Academy ap- 
pears to stand alone , no other academy has pubhahed 
any handbooks of its state, such as the Handbook 
of the Geology of New Hampshire, prepared by Pro- 
fessor J W Goldthwait for the academy and financed 

from the academy funds 

• • • 

If we take as a starting point the foregoing outline 
of what the twenty-one affiliated academies have ao- 
oomphshed m the various states and how those 
accomplishments have been brought about, we may 
now look into the future through the lenses of what 
appear to be present opportunities, to secure some 
suggestions for the further development of the acad- 
emy idea. It seems perfectly clear that state acad- 
emies of science have been and are very valuable 
indeed, not only to their members but also to Gie 
piogreas of soienoe and education in general in their 
respective states and consequently to the public at 
large Such a oonolusion is strongly supported in a 
very notable way by the enthumastio and cordial 
response with which the aeademy secretaries to whom 
our questionnaire was sent have responded to our 
questions As has been said, many of those aecxa- 
tanes, all of whom are very Irasy men, answered our 
queries wi£b much mors than perfunctory care, their 
replies indicate a very high degree of painstakixkg 
interest and enthusiasm for the work of their acad- 
emies and for the cooperation of these organiaatioiiB 
through tibeir official affiliation with the American 
Association. To these saeretaxies is pzimarQy due 
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any viUna that lies in the pment jiaper and to them 
1 mah to ezpreaa my cordial thanks. 

Besides reflecting their own faith in the woih of 
their aeadezmes and the similar and obvious faith of 
their fellow members, these replies from the secre* 
tanes of the affiliated academies also strongly reflect 
what appears to be a very wide-spread and general 
feeling that the work of the academies should be 
strengthened and broadened more and more through 
alertness to take advantage of all opportunities that 
may anse in each case As a concluding part of this 
paper I may mention some of the kinds of opportuni- 
ties that seem to lie before these organisations, as 
such opportunities have beeu suggested by this study 
of the affiliated academies. These suggestions may be 
clasBifled in two groups, opportunities for strengthen- 
ing and enlarging the work of each academy in its 
own state and opportunities for broader and more 
active cooperation among the several academies, for 
mutual heJp and for the advancement of science and 
education throughout the country as a whole It will 
be convement and perhaps most serviceable to present 
these two categories of suggestions from the stand- 
point of our own New Hampshire Academy, with 
which I am naturally best acquainted 

From the standpoint of our own work in our own 
state, the following suggestions arc tentatively put 
forward 

1 We might continue to increase our membership, 
to enroll with us all persons in New Hampshire who 
legitimately belong with ns through their work and 
interests This implies an active and continuous cam- 
paign to attract new members 

2 We might make our news-letters so interesting 
that those publications might aid greatly in holding, 
as non-resident members, all members who move into 
other states 

3 We might put into operation the plan that Secre- 
tary Hartshorn and myself outlined last June (for 
reasons that seemed to us good and sufficient it could 
not be put into complete operation this year) tnr , to 
bring out the New84etter regularly — ^as on the fifteenth 
of each month— and to give it such interest that mem- 
bers would look forward to its coming each month. 

4. We might show our appreciation of the really 
remarkable httle “Ebmdbook of Geology,” which 
Profeswr Goldthwait has generously written for 
our academy, by mereasiug its circulation as rapidly 
as possible and prepanng for a second pnnting 

5 We xui^t logically select from the fauna, flora, 
forestry, mineralogy or ornithology of New Hamp- 
shire suitable subjects for one or more additional 
handbobks, starting the preparation before the call 
for such service to our state, vrbxA is becoming 


manifest, has become so loud that we may sem to 
be negleeting our opportunities 

6 We might try to attract to our academic fra- 
ternity the workers m our state departments, adopt- 
ing some of the relationships which have been found 
advantageous in other states and thereby bringing 
about increased and enlivened cooperation between 
state departments and the academy 

7 We might develop especially the interest we 
have already shown in the educational problems of 
our state, as by offering our services in connection 
with the numerous educational activities This might 
he accomplished through cooperation with tlio State ^ 
Department of Education or independently The 
academy might undertake to furnish speakers on 
scientific subjects wherever such speakers are desired 

8 We uught contribute more than wc now do to 
the scientific progress of our state by organising 
surveys of local conditions, and by spreading the 
gospel of improving unfavorable conditions throngdi 
the greater use of Beientj$& (meaning sensible) meth- 
ods of procedure s J's 

9 We might begin forward to and plan 

for an academy museum attr on academy library, well 
housed and located as centrally as possible in the 
state, in chatge of a permanent curator and librarian 
who might act as a bureau of information on academic 
matters of interest to our members Such an acad- 
emy museum might house (1) specimens of animal 
life (native, wild, migratory, and perhaps domestie) 
found in New Hampshire, (2) specimens of New 
Hampshire’s wild and cultivated plants, (3) exhibits 
of woods indigenous to the state, (4) specimens show- 
ing geological structure and mineral deposits, (5) 
models of geographical features, (6) exhibits illus- 
trating prommont industrial and educational aetivi- 
ties, (7) photographs and charts bringing out promi- 
nent scientific features of the state and scientific dis- 
coveries made by our citizens, etc 

An academy library might house files of the re- 
ports and proceedings of state academies of science 
and of other similar organizations It might include 
scientific publications specially related to New Hamp- 
shire or to work being earned on by members of the 
academy A special section might be devoted to smen- 
tifie works published by New Hampshire men It 
seems that academy museums and libraries should 
aim to present and emphasise the interrelations of 
the different fields of knowledge, especially the dose 
relation between the welfare and happiness of our 
people and the application of scientific knowledge to 
every-day affairs. This is perhaps the main burden 
of the new humanistic revivd that Beans to be getting 
so well started throughout the world. It does not 
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warn generally deairaUe that eoeh eolleotioiiB irbonld 
to any groat extent duplicate apemmenfi or volumes 
already available nearby They might veil bnng 
out the various features of the vealth of their respec* 
tive states. They might be very valuable in connec- 
tion with the development of the industries of their 
states. 

In a broader vay, helping ourselves by cooperation 
with others, our New Hampshire Academy is surely 
ready to take pert in activities aiming toward the 
general cooperation of the academies that are affili- 
ated with the American Association for the Advance- 
ment of Science Because state academies of science 
are generally much alike in their organization and 
are confronted with similar pioblems, frequent and 
free interchange of ideas and expenenoe would un- 
doubtedly be beneficial to all There is a strong 
movement toward the realization of such cooperative 
uitorchange and that movement has been fully recog- 
nized by the American Association, which has already 
furnished valuable aid to the academies affiliated with 
it A special committee on academy relations has 
recently liecn formed, mcluding representatives of ail 
the affiliated academies and of the executive commit- 
tee ot the association We expect the new committee 
to study tlie problems of academy work and to make 
suggestions and inaugurate faeihties for much prog- 
ress in inter-aoademy reIationshi])s, making use of 
the already well-established organization of the Amer- 
ican Association Each affiliated academy has a rep- 
resentative in the council of the association, being 
thus in direct touch with association oilairs, and the 
academy secretaries are ui close relation with the 
Washington office of the association The permanent 
secretary, Dr Burton £ Livingston, has informed me 
that he is enthusiastic about the new academy move- 
ment and that the facilities of the Washington office 
are at the disposal of the affiliated academies in all 
feasible ways He has expressed the hope that the 
affiliated academies may soon become virtually local 
branches of the larger organizations They stand 
for the advancement of science in their several states 
in somewhat the same way as the association has so 
long stood m the country as a whole 

Several tentative suggestions as to ways in which 
our New Hampshire ilusademy might cooperate with 
the other state academies and with the Amenoan 
Association are mentioned below, but it is clearly 
realized that considerable study by representatives of 
all the academies will be ne^ed before such sug- 
gestions may be relatively evaluated 

1. We might invite representatives of other acad- 
emies to our meetings. 

2t. We imglit encourage our secretary to eaarry on 
OQxzespondenee with the secretanes of other aoadr 


emies, reporting interesting points and suggestiens to 
our oonncil or to our aeademy as a whole from tone 
to tune, perhaps oeeaaiotially through tibte Newa46iter 
if such an airangement can be made 

3 We might ozKSonrage a similar oorrespondenee 
between our academy and the permanent secretary 
of the Amencan Association Dr Livingston has 
said that he will be glad to do his part 

4. We might aid the Amenoan Assooiatm to seeure 
the attendance of official representatives of the asso- 
ciation at our moetmgs The assomahon has ap- 
proved of such representation, but the plan has not 
yet been generally reahzod 

5 We might arrange for occasional joint meetmga 
with near-by academies if that proves feasible 

6 We might aid the science workers of other states 
to establish state academies where there are none at 
present, hoping that newly-formed state aeadenues 
might become affiliated in our group with the Amer- 
ican Association 

7 Wc might do what we can toward seeunng the 
general realization of the common aims of aU tiie 
academies through mtor-academy cooperation and 
with help from the association 

With the “Backgrounds'^ shown us a year ago by 
Mr Foster m his presidential address, with a realiza- 
tion of what the New Hampshire Academy of Science 
has accomplished in the eight years of its existence, 
and with the courage and faith of a liindbergh to 
turn the opportunities of to-day into the realities ot 
to-morrow, let us say, as did Professor B S Hopkins, 
the discoverer of Illinium, m his inaugural address 
before the Division of Chemical Education of the 
American Chemical Bonetv at the Richmond meeting 
last Apnl “Hats off to the accomplishments of the 
past, coats off to the accomplishments of the future 

WiLHSLU Sbosrhlom 


HESPEROPITHECUS APPARENTLY 
NOT AN APE NOR A MAN 

Ik February, 1922, Mr Harold J Cook, a oonsolt- 
ing geologist and paleontologist of Agate, Nebraakai 
sent to Professor Osborn an isolated fossil molar tooth 
which ho had found in the Snake Creek beds of 
western Nebraska He regarded it as closely ap- 
proachmg the human type and lequeated Professor 
Osborn and his colleagues to examine and desenbe it. 
After careful study and comparisons Professor Os- 
bom published an arhole in the Amencan Mueeum 
Novitatea (Apnl 25, 1922) entitled ^^Eaaperofntheena, 
the First Anthropoid Pnmate found in Amanea.” 
In Uiis brief article auibor desetibed the mokr as 
the type of a new genus and spemes, which he 
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S0$peropUk$eu9 IboroMeoclbi^ **9ax ontlmpoid o£ tho 
Wostem World, duoovered by Mr* Harold J. OockJ* 

In the type epeoiinen the exovn ot the tooth bad 
been ground off by long wear to each a degree that 
tile enrfaee of the erown was entirely gone and only 
the very basal portion was left This presented an 
erenly concave snitace of wear that was stnkini^y 
similar to the wom*down surfooe of one of the upper 
molar teeth that had been found by Dr. Dubois at 
Tnml, Java, near the famous skull top of Pttheean^ 
thropua ereetua The Nebraska tooth also had a vexy 
wide root on the inner side, which was snnilar to the 
wide root on the inner side of the upper molars of 
Patkecanthropua and of many teeth of American In- 
dians Henoe Drs Gregory and Heilman, whose 
report was cited by Professor Osborn, were inclined 
to think that on the whole the nearest resemblances 
of the specimen were with men rather than with apes 
Professor Osborn stated that “this second upper molar 
tooth 18 very distant from the gonlla type, from the 
gibbon type, from the orang type, among existing 
anthropoid apes it is nearest to m^ (the second upper 
molar) of the ehimpauzee, but the resemblance is 
still very remote’’ After comparing it with the 
upper molars of the known fossil apes of Asia, as 
well as with the tooth of an Ameiican Indian, the 
author concluded that it was a new and extinct type 
of higher pnmate and that we must seek more mate- 
rial before we could determine its precise relation- 
ships to hitherto known races of men and of anthro- 
poid apes. Professor Osborn also alluded to the fact 
that smoe 1908 there had been m the Amencan 
Museum another badly water-worn tooth from the 
same formation and that Dr W D. Matthew had 
long been inclined to regard that specimen as per- 
taining to an anthropoid ape 

The scientific world, however, was far from accept- 
ing without further evidence the validity of Professor 
Osborn’s conclusion that the fossil tooth from Ne- 
brodca represented either a human or an anthropoid 
tooth Many authorities made the objection ^'Not 
proven,” which is raised to nearly every striking new 
discovery or theory, and in course of time nine sug- 
gestions were put forward by respousible entica as to 
what the type specimen of ^^Heaperopttheeua*' might 
represent other than any kmd of ape or man. Ao- 
oordmgly, Professor Osborn requested Drs. Gregory 
and Heilman to consider these suggestions and to 
present a more detailed report on the already famous 
specimens. 

The first report of these authors is given in the 
American Muaeum Novtiaiaa, January 0, 1923 In 
their analysis of oharaeters of the tbej endea- 
vored to distinguitii four eategones: (1) eharaeters 
due to long exposure to weatiiering, eroaioa and 


stream aetum; (2) ehoraetors due to extreme natoxal 
wear ot the erown; (8) ehiet dmraeters that the 
Saaperop^theeua tooth shares with both man and the 
anthropoid apes; (4) bharaetors peeuliar to Beapero* 
p^$h$cua. They published a series of pbotographie 
views in which the type speeimen of BeaperopUhecua 
was compared with upper molars of the ehunpanxee, 
of Pithscanthropiw and of the modem Amenean 
Indian. They gave a table of measurements in which 
the dimenfflons and proportions of the type were 
eompared with similar data for the molars of dum- 
panxeea, of PithscaitthropiM and of Ameriean Indian, 
concluding that the Beaperopitheei^ type on tiie 
whole come nearest to the second upper molar of a 
chimpanxee They also pubUshed a senes of radio- 
graphs which showed marked resemblsnoe in the 
pulp cavity and roots to both chimpanzee and Indian 
molars 

In the second report by Drs Gregory and Heilman 
on the Besperoptthecua problem (published m the 
American Museum SiUletin, December 4, 1923) the 
chief results are that after extended eompansons the 
authors eoncluded that the speeimen could not repre- 
sent a lower molar of any carnivore, that none of the 
other suggestions as to its possible relationships had 
proved tenable, that the greater number of reoem- 
blances of the type appeared to be with the gonlla 
and the ohimpanzee rather than with the orang It 
was also noted that ^'one of us (M. H ) still n^arda 
the human resemblances as being of considexable 
significance, while the other (W E G ) leans toward 
the anthropoid affinities of the type The range of 
variability in crown and root oharaeters of the molars 
both in the Hornuudm (human family) and the 
Simudm (anthropoid ape family) is so great and so 
overlapping as to warrant either interpretation/’ In 
view of the foregoing, the authors concluded that the- 
^^exact generic diagnosu of Beaperopitheoua must 
await further discoveries.” 

In the hope of diBGovermg more remains of this 
highly interesting fossil, Professor Osborn sent Mr. 
Albert Thomson, of the Museum staff, to colleot in the 
Snake Creek beds of Nebraska in the summers of 
1925 and 1926. At different times Mr. Thomson 
was joined there by Mr. Banium Brown, Professor 
Othedo Abel, of Vienna, Professor Osborn and the 
writer. Among other material the expedition leeored 
a senes of specimens which have led the writer to 
doubt his former identifieation of the type aa the 
upper molar of an extiiiet primate, and to sn^eet 
that the type speeimen of Besperopitkeeua horoM- 
eoohU may be an upper premolar of a ipesito ef 
Proaihetmopa, an extinct genus rekted to the mhdem 
peoegries. Some ot theee tooth have tii4 erown wMa 
down and more or less timilar to tiie type of 
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in othM the ecowa is moeh lew worn 
uA 4ixeetty oompamble wiUi Uie relatively anwom 
preiQokr erowae of Pro9th9nnap$ aerur (a well-pxe- 
aemd palate of vhioh bad been duoovered in an 
earlier expedition), while still others reveal more or 
lew intermediate oonditiona Moreover, the lower 
teeth whteh are apparently aeBooiated with these 
upper premolars are unquestionably the same or 
nearly the same as the oorreeponding lower teeth of 
Pro9thennopa, The still weidc link m the eham of 
endenee consists in the fact that in Proathannopa the 
premolars that approach the type tooth of Heapero^ 
pttkeeua haroldeook%t have two inner roots, whereas 
the type tooth has a single broad root 
This apparent diffloolty may perhaps be met by 
the hypothesis that the type specimen is a eecond 
upper premolar, a tooth which m Proathennopa aarua 
has only a single root; on the other hand, the type is 
far larger than any known Proaihannopa This much 
may be said Nei^y every conspicuous character of 
the type can be matched in one or another of the 
Proaihannopa teeth Thus, the concave wearing sur- 
face of the type is closely approzimatod in a certain 
worn upper molar of Proathennopa , the aharp end- 
ing of the enamel on the neck is seen also m the same 
specimen, the form and direction of the roots are 
closely paralleled m a third Another upper molar 
(found by Professor Abel) and identified by him as 
Eaaperoptiheeua, in the light of later finds is demon- 
strably Proaihannopa, 

It IS hoped that further exploration this summer 
(1927) will secure sufficient material to remove all 
doubt in this matter 

PosTsenrpT 

Last summer (1927) Mr, Thomson made further 
sxeavatiouB in the exact locality where the type of 
Saaperopithaeua karoldeooktt was discovered A 
number of scattered upper and lower premolar and 
molar teeth were found in different spots, but evezy 
one of them appears to me to pertain to Proaihannopa, 
and some of these also resemble the type of Eaapero^ 
pHhaaua, except that the crown is lew worn 
Thus It seems to me far more probable that we were 
formerly deceived by the lesemblanoes of the mnoh 
worn type to equally worn ehimpansee molars than 
that the type is really a unique token of the presence 
of anthropoids in North Amenoo. 

WlLUAX K. GBBQQBr 
Aicwioah MnaxoM or NaTuau. HtsToaT 


A NEW THEORY OF POLYGENIC (OR 
NON4iIONOGBNIC) FUNCTIONS 
Ir iw eonsider an independent complex variable 

si?x+iy 

and a dependent oorapboc f onction 


wse>(x,y)+i#(x,y) 

Aw 

then in general the lumt of the increment-ratio 

depends not only on the point (x, y) but also <m the 
direction or dope m. The function is oalled mono* 
game m the elasuo ease where the limit is independent 
of m, so that it has only ona value at a point 1 
have proposed recently (m my leetures at Columbia 
University, and m eommunieations to the National 
Aeademy and to the Amenoan Mathematioal Society) 
the new term polyganus to describe the case where 
the limit has many values at a point, one for each 
slope Thus for a polygeme function the denvativa 
18 not a function of (x, y) or s, but of x, y, m, Wa 
write therefore the denvativo in the form 

dw 

Yc:a + ip = r(x, y, m). 

We plot ssx-fiy in a first plane, w = u4>iv in a 
second plane, and v = a + ifi in a third plane 
To each point in the first plane corresponds one 
point of the second plane, but» oo^ of the third plane 
(which we also call the derivative plane) 

The locua of theae potnia ta always a etrele This 
ta true for anj/ polygeme function The egfuafion of 
the Circle ta 

(o-H)®+ (|5-K)* = ha + kasE* 

^here 

2H = qp« + HVi 2Ks:-qv + H^„ 

2 h=:q),-^, 2 k= qjy + iiSi 

(In the special case whore the function w is mono- 
genic the circles of course all shrink to points, since 
in virtue of the Cauchy-Rtemann equations h and k 
vanish so that the radius R is zero ) 

To the 00 * points of the first plane correspond oo* 
circles (in general distinct), that is, a congruence ci 
circles We call this the dertvattva circular co»- 
gruenca of the given polygenic function 
Thus while the transformation from the first plane 
to the second plane is a point transformation, the 
passage from the first to the third plane gives nse to 
a contact transformation 

Many noteworthy classes of polygeme functions are 
obtamed by specializing the congruence. Thus if the 
eongruenoe degenerates into the oo* mroles with the 
center at the ongin, the function is of the form 
w=f(x-ly) 

that IB an analytic function (power senes) of tba 
conjugate complex variable. If the oiroleB all go 
through the origin, the components and if are do* 
pendent, that u the Jacofaian must vanish. If the 
centers all he on the axis of a, then we obtain the 
special form 

WS'W* + iWy, 

whwe W is an aribitraxy function of x and y. A»A 
■0 on. 
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Betnnung now to the general theory, we state this 
iondamental and easily proved theorem 
A8 the dtrecHon or elope m varies at a given povnt 
of the first p2ane^ the corresponding point y movee on 
the derivative eirole in the third plane so that its 
angular rate is aheags twice that of m and in the 
opposite sense. 

Therefore the complete picture of the derivative 
dw 

^ 18 not a oongruenoe of circles but a congruence 


of clocks Here I use the word clock to denote a 
mrolo with a particular distinguished radius vector 
We select this to correspond to the direction msO 
at the point in the z- plane Thus a clock is com* 
pletoly determined by two vectors, namely the central 
vector H + iK and the phase vector h + ik 
From the above theorem it follows that there are 
just three directions m which are parallel to the cor- 
responding radu of the derivative arcle, and that 
these radu are spaced at intervals of 120°, Binoe 
this is true at any point, we obtain by integration a 
triple family of curves (which wc call the equiangu- 
lar family) in the first and third planes. 

We next define the mean derivative of a polygenic 
function as the mean value 

2ir 


1 r ^ 

2nJ ds 


dfi where tan d = i!i. 
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The result is found to coincide with the center of the 
derivative circle Hence, using the symliol S €or 
mean differentiation, we have this fundamental for- 
mula 




We venfy the symbolic equation 


2 ' 

where Dx and Dr denote partial differentiation We 
thus obtain easily positive and negative powers of 
this operator 

The mean derivative of a monogenic function is of 
course a monogenic function The converse however 
18 not true 

The mean derivative of a polygenic function is 
sometimes monogenic This occurs when and only 
when q} and ip obey Laplace^s equation, that is, when 
9 and It* are any harmonic functions 

For this type of harmonic polygenic function, the 
transformation from the point x + iy to the point 
H + 1 £, which we call the induced center transforma- 
tion and denote by T', is conformal (direct), though 
the transfonnation T from x + iy to u + xv is in 
general not conformal. We shall call T m this case 
a general harmonic transformation. This class of 


transfiormatioiia, which does not fom a graoPi in- 
cludes the total conformal group (made up of diract 
and reverse conformal tranaformations) as a npm&A 

Further developments of the general theory will 
be published in the Proceedings of the National 
Academy of Sciences, the Comptes Bendus, and the 
Transactions of the Amenean Mathematical Society. 

Enwssn Kksvm 
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SCIENTIFIC EVENTS 

REPORT OF THE PRESIDENT OF THE 
CARNEGIE INSTITUTION 

The trustees of Carnegie Institution of Washington 
met m annual session on December 9, Elihu Root pre- 
siding In recognition of the fact that the institution 
IS completing a quarter century of activity, President 
Memam, in his formal report covering the work of the 
institution for 1920-27, biiefiy eharaotenzod the poli- 
cies of the quarter century 

He said that in the first years the institution's grants 
were commonly made for specific projects to run for 
limited periods These covered a relatively wide range 
oi subjects, affording an important stimulus to many 
types of agencies In later years the tendency devel- 
oped to center upon major projects which required 
sustained effort and concentration of funds This 
tendency resulted in the development of departments 
in the institution’s organization, each devoted to its 
specific subject and under leadership of an investi- 
gator of exceptional vision and ability Although the 
practice of giving minor grants to distmguished indi- 
viduals for special projects was continued, in many 
cases advantage was found in relating such problems 
to that department of the institution beat fitted to co- 
operate Still more recently a relation between de- 
partments has developed comparable to that which had 
developed in some mstances between dopaxtments end 
individual mvestigatora. 

Premdent Memam summed up his observations on 
the institution’s policy as it has evolved during the 
quarter century by saying 

The iiwtitotioii to-day contains all the elexoants that 
have ansen in the course of study of its problem. There 
are still widely distributed cpedal grants. The greater 
departinentaJ activities still represent concentrated effort 
in specific fields. The increasing mutual support has not 
diminished initiative of the in^vidual or of the groups 
but it has added an element which wltii the pamng 
time becomes more and more valuable, both in effort to 
oonoeatrate upon special projects and in keeping that 
view of the larger field so desirable in long-oontinuofi 
resoardies. 
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Flttui mvolTiiig an expanded pngrotn of activities 
in the fields of early American cultures and of plant 
buAogy vesre also referred to by the president 

In respect to the first of these he said that the spe- 
cific investigations heretofore undertaken by the insti- 
tution m American archeology had be^ initiated in 
the hope that they might lead to some suggestion of 
laws which have governed in tlie development of tho 
varying types of early peoples and cultures in Amer- 
ica. He pointed out that the tune had now come in 
the work of the Carnegie Institution in this field when 
the results should be interpreted ui the light of what 
has been learned about the Amerioan problem in other 
regions and by other agencies 

Tlie president also stated that Dr Alfred V Kidder, 
who has worked with distinction m early Amencan 
history and is deeply interested in the wider aspects of 
the matter, has accepted leadership for the institution 
m its broadened activities m this field of research 
This change implies no lessening of interest in the in- 
vestigation of the Maya culture of \ucatan, for the 
results wluch the uistitution has obtained, he assured 
the trustees, amply justify adherence to its fundamen- 
tal plan of furthering historical studies m Middle 
America 

In refemng to proposed changes in the plant biol- 
ogy program the president said that during the past 
two decades the institution had attempted to advance 
the boundaries of knowledge by intensive effort at sev- 
eral critical points along the margm of the field 
Such, he suggested, have been the researches in prob- 
lems of life process m plant physiology, on the rela- 
tion of life development to special types of conditions 
as in work at tho Desert Li^ratoiy, on the relation 
of life progress to envinmment, on problems of plant 
heredity, on questions touching relation of daasiflea- 
tion to heredity and to influence of environment and 
on problems presented by the history of plant life 
during the ages 

In 1026 a small committee of the institution’s lead- 
ing investigators m this fidd was asked to formulate 
a program for ^tore guidance after full consideration 
of the matter. The xepexi of this committee, the trus- 
tees were mfonned, mdicates that a greater unity of 
attack would be profitable to all, without real loss or 
harddiip and that a larger measure of unity m ad- 
mimstrataon would fsioilitato the entire plant biology 
program. 

President Merriam also spoke of the opportunity 
afforded the mstitution’s investigators dunng the year 
of partiei|iatuig in international meetings He be- 
lieves that such meetings and the eontacts with work- 
ers in tdated fieldt whidi they provide have distinct 
valne. On this point he said: 


Through these rdatumshipa there has developed both 
the accumulation of matenals ansmg from studies by 
other institutions and the contribution from our own 
researches, which are thus subjected to constructive re- 
view by experts in related fields It is believed that such 
extension of our relationships is one of the important 
means to be used in finding how our own course should 
bo steered lu the unknown fields toward whidi we are 
always moving 

Dr Memam presented to the trustees a report cov- 
ering in detail the progress ot research earned on by 
the institution dunng 1926-27 This will soon be 
available for distnbution m the form of Year Book, 
No 26 

The trustees upon completing the business of the 
day spent the afternoon with tlieir friends m viewing 
the exhibition prepared by members of tho institution 
staff This exhibition, which is set up at this tune 
every year at the Administration Building, Washing- 
ton, D C , IS designed to show the progress made m 
significant research activities For three days follow- 
ing the annuid meeting of the board of trustees, De- 
cember 10, 11 and 12, the public generally was in- 
vited to view the exhibits 

EXPLORATIONS IN ALASKA BY THE U. S. 

GEOLOGICAL SURVEY 

Thk U S Intenor Department announces the com- 
pletion oi tho field work of another exploratory expe- 
dition in Alaska by the Geological Survey and the 
bnngmg back of maps and information regarding a 
tract of more than 2,000 square miles m the Alaska 
Range and adjacent country on tho west aide ot Cook 
Inlet, in the environs of Mount Bpurr, that has 
hitherto been shown as a blank area on all authorita- 
tive maps This exploration is one of the senes that 
the Geological Survey has been making throughout 
the last thirty years The party consisted of S R. 
Capps, geologist in charge, R H Sargent, topo- 
graphic engineer, and four camp men Transportatian 
in tho fidd of the necessary provisions, supplies and 
equipment for 100 days was famished by a pack trabi 
of fifteen horses From the time when the party 
landed at Trading Bay, on the west side of Cook 
Inlet, about the middle of June, until it returned tb 
that plaoe at the end of the field season, about the mid- 
dle of September, the members were entirely out of 
communication with the rest of Ihb world 

Among the many items reported are the Ssooveiry 
and mapping of a laige nver, numerous lakes, gleeiem 
and mountains and an active volcano The newly dbi- 
oovered large nver is the Chakaohatna, whose difainage 
basin covers an area of more than 1,100 square miles. 
This stream is a roaring torrent finr too swift and too 
deep to he forded even with horses, iq fai^, measotw- 



664 

tatate of its eomnt at several places sliowed that it 
was flowing at an average speed of 16 miles an hour 
This nver rises in a superb lake. Lake Chakachamua, 
23 miles long, which is hemmed m between lofty moun- 
tains and impounded behind a great glacier that lies 
Athwart the general trend of the valley. The distribu- 
tion of the nvers that head against the Chakachatna 
can now be predicted with considerable assurance. 
Thus, to the south are nvers that probably flow in 
part mto Lake Clark, to the west and northwest are 
tnbutanes of Stony River and of the South Fork of 
Kuskokwim River 

Many of the mountain peaks are ragged pinnacles 
which could be climbed, if at all, only with great dif- 
ficulty The highest peak of the region is Mount 
Spnrr, which rises to an altitude of 11,000 feet and is 
dearly visible from the coast Although the flanks of 
this mountain are in large part covered with perpetual 
snow and glaciers, the mountain was found to be an 
old volcano that is still active When the weather was 
favorable a plume of steam could be seen rising from 
a point near its crest to a height of more than a thou- 
sand feet This discovery therefore establishes Mount 
Spnrr as the most northerly of the long series of 
known active volcanoes that occur at intervals along 
the west coast of Cook Inlet and extend westward into 
the Alaska Peninsula and Aleutian Islands 

ENDOWMENT FOR THE ARNOLD 
ARBORETUM 

Fbixnds of the late Professor Charles Sprague Sar- 
gent and others mterested in the Arnold Arboretum of 
Harvard Umversityi if Jamaica Plain, on November 
30 gathered at Sherry’s Restaurant, New York City, 
to hear of plans for the completion of a $1,000,000 
endowment fund for the aiboietnm The fund, about 
$600,000 of which has been raued nnce Professor 
Sargent’s death iast March, will be used to perpetuate 
the great botanical station as he had planned it 
About 600 persons attended the dinner, hdd under 
the auspices of the New York committee 

David Fairchild, agnenltnral explorer m charge of 
foreign plant mtrodnction for the U. S. Departanent 
of Agnonltnre; Professor Oakes Ames, present super- 
visor of the arboretum and successor to Professor Sar- 
gent, and the Right Reverend William Lawrence, for- 
merly Bishop of the Episcopal Diocese of Massachu- 
setts, were the speakers. All urged support of the 
arbontnm, painting it os a vital part of tto country’s 
life and as a great power both in the eoonomie world 
and for the beauty of the nation 

It was annonneed on December 8, by Mr. J. P. 
lleigan, who is acting os treonirer, that since the 
sifesriTig of the New York eampaign to raise part of 
Uw proposed $1,000,000 endowment fund for the ar- 
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boreliim, $109JB0 has bean eontrifanted by New 
Yorinn 

A gift of $50,000 to tiie fimd has bean aSered 1^^ 
Edward S. HaricneaB, on condition tiiat the New York 
committee mateh the $160,000 already eontnbuted in 
Borton 

New York eontnbatois to the ftmd so far axe 
Moreau Delani^ $26,000; J. P. Morgan, $20,000, Mrs 
Harold I Pratt, $16,000; Mrs W. Bayard Cattug, 
$5,000; WiQiam Adama Delano, $6,000, T A. Anra- 
mcyer, $6,000, Mrs. James H Metcalf, $5,000; Charles 
A Stone, $6,000, William Nelson Cromwell, $2JS00; 
Henry W. de Forest, $3,000, John E Aldred, $2Ji00, 
R W de Forest, $2JiOO plus $500; J. N Jarvie, 
$2JSOO; anonymous, $1,000; Paul D Cravath, $1,000, 
Mrs. Max Farrand, $1,000, Mrs W. L Harkness, 
$1J)00, Clarence Bay, $1,000; Charles Bbyden, 
$1,000, 6 0 Mnhlfdd, $1,000; Anton 0 Hodenpyl, 
$600; Mrs Arthur Curtiss James, $600, Mr and Mrs 
A. R. Granstem, $600, Victor Moraweta, $600, W H. 
Bush, $260, 0 M. Eidlha, $250, and Elihn’Root, $280 

THE FIRST MEETING OF THE COLORADO- 
WYOMING ACADEMY OF SCIENCE 

Taos fliet meetmg of file Coloiado-Wyoming Acad- 
emy of Scienee was held on November 26 and 26, at 
the Dmveraity of Wyoming. The new organisation 
has an imtial enrolment of 106 members diidly ftma 
the eigbt educational institutions of theae two states. 

Sectional meetings were held in the new engineeiing 
building of the University of Wyoming and forty- 
one papers were presented on ehemintry, jdiyaiea, 
botany, soology, geology and aoeial soenee. At the 
busmess meetnig on the afternoon of the seemd day 
the constitution was formally adopted and the follow- 
ing offleers elected . 

Dr. Aven NcIiqii, Umverfity of Wyoming, FrwUsat. 

Dr O C Lester, UaiveiSity of Colorado, FieoiWMMMt. 

Dr. L W DurreU, Colorado Agriealtural OoUege^ dee- j 
reteiy. 

Dr. S B Bsnaud, University of Denva^ I Ve eiur e r. 

Gooiiig the seadon a banquet was given the mem- 
ben hy tile Univeirity of Wyoming. 


SCIENTIFIC NOTES AND NEWS 
Taoxsa Alva BDiaoir has been sleeted an bononty 
member of the British Institution of Elaetriaal Magi* 
neon, 

PmanrxAXioir of the Chaadlm medal by Chduailii* 
Univenity will be made to 'PnSmmiig Moasa Gumbotg 
en D aaa mb s r 15, irimn be delivsn fits Chandler ]m- 
tnxe «n "Wn» Badieala in Cammistry-^ait mad 
Presant.*’ 
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l^R. WitUAX J, <rf BodiMtar, luw beea 

aavad » eoaunander of the Boy»l Older of tibe North 
Star by King Gv^y of Sweden. 

PUHOB AbBURF DK IiiOH% smbaeudor to the United 
States from Belginm, conferred on Dr. Cbevaher 
Jaekaon, chief of the bronehoseopie clmio at J^eraon 
Hospital, the Knighthood of the Order of Leopold, 
on Noyember 22, at an informal luncheon in the Bel* 
gian Embassy, Washington, D. C. 

At the meeting of the Bntish Chemical Society on 
Noyember 8, Sir Joseph J Thomson was elected an 
honorary fellow of the society 

Thk Russian expert commission for the awarding 
of the Lenin pnees for scientifie work has made 
awards to Professor A. N Bach for work m the 
proyince of biological chemistry, to Professor V P. 
Vorobyov, Kharkov, for work in anatomy, to Pro- 
fessor K. K Oedroits for work in agricultural chem- 
istry and soil snence, and the late Professor L A 
Chugaye for work in the affinity of precious metals 

The James Scott prize of the Royal Society of 
Edinburgh, for the penod 1922-1926, “for a lecture 
or essay on the fundamental concepts of natural phi- 
losophy,” has been awarded to Sir Joseph Larmor 

The Royal Meteorological Society has awarded the 
Symons memorial gold medal for 1928 to Professor 
Hugo Hergesell, director of the Aeronautical Observa- 
tory, Lindenbeig, for distingmshed work in connection 
widi meteorological science The medal, which is 
awarded bienmally, will be presented at the annual 
general meeting on January IS 

Aunt Dow, of Detroit, bos been deeted president 
of the American Society of Meehanieal Engineers, 
succeeding Charles M Schwab, duurman of the 
BetUehem Steel Corporation Vice-presidents are 
John H. Lawrence, New York, E. A. Muller, Cin- 
emnati, Newell Sanders, Chattanooga, Tenn , Paul 
Wright, Binungham, Ala. The managers named are 
L B, McMillan, New York, WiUiam A. Hanley, 
Indianapolii^ Ihd,; F. H. Dormer, Milwaukee, Wia 

Sn CBanuu GxiOBe, formerly direotor-general of 
the Britiah Ordnance Survey, has been appointed by 
the eouneil of the Royal Geographieal Society presi- 
dmt of the soeiety until Ihe anniversary meetbg next 
Jane in snceesaiiiii to Dr. D. O. Hogarth, who died on 
November d. 

Db. Bomebt F. Mbhii has beea appointed saperm- 
tewlent of the diviabu of physical metallurgy in the 
Naval Beesaseh Laboratory, not direotor of the lab- 
oratory M was ineerreetly stated m the last issue 
of SoouKH, Captain D. E. Xheelon is director of 


the lalimatory and Commander E. -O. Oberlsn le oe- 
aistant diieetor. 

Thb University of Manehester has eonfsrred tihe 
title of protosBor ementna upon Proteoaor R. B Wild 
on hiB retirement from the Leech chair of materia 
mcdica and therapentiea 

PaomoMKm Suslov, dneetor of the Odessa Polytech- 
nical Inatitate, has celebrated his seventieih Inrtiiday, 
in which the Odessa aoentifle cudes largdy paitiei- 
pated. 

Lunuiw Gniscoii baa been appomted aawatant di- 
rector of the Harvard Mnseum of Comparative Zoed- 
ogy and has resigned from the assistant onratorahip of 
onuthology at the American Mnaemn of Natnral 
Hiatoiy 

Db Wuaebt W. Weib, associ at e sod teehnologist in 
charge of editond work in the U. S Bnrean of Chem- 
istry and Sods, has resigned to accept a position wito 
the Chdeen Nitrate of Soda Edneational Bnrean, New 
YoA 

PaoTESBOR Gboveb D. Tdbxbow, head of tits imr 
Sion of dairy indnstry at the Umveruty of California, 
baa been given leave of absence to engage m oommer- 
ciai woric. 

At Duke University, W. H Hdl, profeeeor in 
charge of engineering, has retnmed after spendmg his 
year of leave at the Umvetsiiy of Wisconsin. Harold 
C Bird, who baa been acting as professor of mvd en- 
gineering danng Professor Hall's absenee^ eontmnea 
as professor of civd enguMenng. 

Dr. D C Cabpenibb, assoeiato diemiat at the New 
Yodc State Agncnltnnd Experiment Station, who has 
been working for die peat few years on the atmctore 
of die eaaem mdeenle, bee been invited by Dr T 
Svedberg to make nee of the eentnfnge in bn lebom- 
tory at the Umvemty of Upeela to asoertain the mo- 
leonlar weig^ of casern Dr. Carpenter aailed for 
Sweden on Oeoamber 9, nnder the anqncea of tho In- 
tematumal Education ^axd, end will spend the eom- 
mg year widi Dr. Svedberg. 

PBonsaon James H. Bbbasted, direetor of the Ori- 
ental Institate of the Univtraity of Chicago, wbieh has 
six expoditions in dm field m ssareh of records of lost 
nviliaatioiis, loft Chieego on Deeamber 6 to inspect 
the worii now in piognes. Profeeeor Breasted, Us 
son Chailee and his aaeretary, R. J. Barr, aailed from 
New York on Dece mb er 10. 

Db. P. j. Vas LcnncHmjXBir, dimetor-gensnl of 
heelth of the Nedwtlnnd Sest ludiae, is m the United 
States tnepeedng methods of pubhe healtii and dinsMe 
ootttnl employed by dw U. 8. PnbUe Health Barviee- 
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Dr. Tmuo Ikukai, pitifessor of soology lo Hok- 
kaido Universil^, Sapporo, Japan, and Dr T O 
Ahrens, ornithologist of Berlin, Qennany, are viBituig 
the United States 

Professor Kirtust F H ather, of the department 
of geology at Harvard University, will be m charge 
of an expedition composed of students from Har- 
vard, Mount Holyoke, Northwestern, Clark, Oberlin 
and the Massachusetts Institute of Technology, which 
will travel to different points of geological interest 
in Europe next year This expedition, which will 
supplant the annual tnp to some mountain range in 
America, will last for twelve weeks* 

Dr SiGMCKD Fraenkel, professor of medical chem- 
istry at the University of Vienna, delivered five pub- 
lic lectures on ‘‘The Theory of Synthetic Remedies’’ 
at the University of California, from November 21 
to December 2 Professor Fraenkel has spent a 
month in the laboratories of the university, collabo- 
rating with Dr Herbert M Evans, of the department 
of anatomy, on “Studies on the Chemistry and the 
Secretions of the Endoonne Glands.” 

Tub Japanese correspondent of the Journal of the 
American Medical Association writes that Professor 
S Tashiro, of the University of Cmemnati, aocom- 
pamod by Professor Gustave Eckstein, has been visit- 
mg his native land From the same university, Dr 
Martin H Fisoher has gone to Tokyo and is to de- 
liver lectures at different universities 

DtTRiKO the second semester 1927-1928, beginning 
on February 8 and continuing until May 26, the 
department of botany at the University of lllmois 
announces two courses in plant physiology to be given 
by Professor W W Lepesehkin, of the laboratory of 
plant physiology, Charles Univwsity, Prague Pro- 
fessor Lepesehkin goes to the univerntj as visiting 
professor, and will give half-time to bis work in the 
department The program has been so arranged that 
he will have the beginning and end of each week free 
for leetures at other institutions Arrangement for 
such lectures may be made through the department of 
botany. 

Professor LAFAYKm B Mxnul, of Tale Univer- 
sity, has recently given lectures on "Some Aspects of 
Animal Growth” at the following places. October 28, 
Society of the Sigma Xi, McGill University, Decem- 
ber 3, Royal Canadian Institute, Toronto, Deoember 5, 
Society of the Sigma Xi, Cornell University, Ithaca 

Professor Duoald C Jacksov, of the department 
of electrical engineering at the Massachusetts Institute 
of Technology, lectured before the Franklm Institute 
on Deoember 8 on "Illumination in the Industries.” 


Pbcwbssqb Hbkrt Nmutts Rnsssuin, of Pnnoetoki 
University, lectured on December 9 at Smith College 
on "What are the Gaseous Nebulaef” 

Dr. Oscar Riddls, of the station for experimental 
evolution at Cold Spring Harbor, N T , delivered a 
lecture at the Carnegie Institution of Washington cm 
November 15 on "Internal Secretions in Evolution and 
Reproduction ” 

Dr Samuel H Detwtlkr, professor of anatomy in 
the college of physicians and surgeons of Columbia 
University, gave two lectures on December 6 and 7 at 
Cornell University on "The Application of Embryonic 
Surgery to Problems of the Development of the Ner- 
vous System” 

Tbe school of chemistry and physics of the Penn- 
sylvania State College, in cooperation with the school 
of mines and metallurgy of the same institution, an- 
nounces the second annual Pnestley leetureh, consist- 
ing of a senes of five public lectures on "The Physical 
Chemistry of Metals and Alloys,” by Dr Samu^ L 
Hoyt, of the Research Laboratory of the General Elee- 
tnc Company, to be given daily in tbe chemistry am- 
phitheater from January 16 to 20, inclusive, at 7 00 
P M 

A STMFOSiUM in memory of Lister was given, No- 
vember 30, by the section of histoncal and cultural 
medicine of the New York Academy of Medicine The 
speakers were Drs Thomas Archibald Malloch, George 
D Stewart, John Tait, Montreal, and Fielding H 
Garrison, Washington, D C 

Thr amalgamation of the Rbntgmi Society with the 
British Institute of Radiology was formally eompleted 
at a joint general meeting of members of the two so- 
cieties on November 17, We learn from that 

Sir Humphry Rolleston was deeted president for the 
ensuing session, with Sir Willuun Bragg, Dr Kaye 
and Dr Knox as vice-presidents. The president, in his 
inaugural address, referred to the history of the two 
constituent bodies and sketched the posnbilitiea of the 
widen^ scope of activity which should follow the 
amalgmation. 

Ladt Ltrll of Kmnordy has presented to the de- 
partment of geology of the University of Edinburgh 
valuable oolleetions of minerals, rocks and fossils, to- 
gether wito oabmets for keeping them In addition, 
Lady Lyell has given many geolofgieal books, papers of 
histoncal mterest and a collection of autographed let- 
ters from scientific workers of note to the late Sir 
Charles lydl. 

A OORSR8FOKDEXT wntsB that tbe first faseiele of a 
work presentmg the plants of China, entitled ’^fooiies 
Plantamm Bimoamm,” has been ianied by the SoiA- 
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Mtffceen Uuvemty at Nanking. The authors are 
Hasn-Hsu Hu and Woon-Tonng Chun. The large 
ause (48 x 31 em.) makes tiie handsome plates unusu- 
ally impressive. This first fascicle is dedicated to 
Charles S Saigent in memory of his interest in the 
woody flora of China The fascicle contains fifty 
fspei&ies and plates, the descriptions being in both 
English and Chinese 

Thg chairman of the general oommittee of the 
Amonoan Society for the Control of Cancer has an- 
nounced the completion of the society’s $1,000,000 
fund for which a campaign was started a year ago 
The endowment will insure a minimum budget of 
$60,000 a year to continue the society’s work At the 
same time, Dr George A Soper, managing director 
of the society, announced that its educational bulletins 
had been published daily for the last two weeks in 
one hundred and twelve newspapers throughout the 
country 

Nature states that members of the British Asso 
ciation have from time to time discussed the desir- 
abihty of the association’s applying for a royal 
charter It has been felt that the association would 
be strengthened in its work for the advancement ot 
science by the possession of a charter, but the cost 
involved has hitherto acted as a deterrent Mr A A 
Campbell Swmton has now generously ofTered to bear 
this cost, and the council has resolved to recommend 
the general committee to accept this offer and to 
authorise the president and general officers of the 
association to apply for a charter on its behalf The 
possession of a charter would, moreover, enable the 
association readily to avail itself of a proposal made 
by Hr George Bnckston Browne, who, it will be re- 
membered, offered to purchase Darwin’s house at 
Downe for the nation, in response to the appeal made 
by Sir Arthur Keith in his presidential address at the 
Leeds meeting of the association. Mr Buckston 
Browne has now expressed his desire that the trustee- 
ship of tile estate should be vested m the association, 
and the eonneil will recommend the general committee 
to accept this further generous offer 

Ak endowed fellowship for advanced astronomioal 
tindents has been provided at Harvard throngh a 
gift to the observatory from Mr. George R Agassiz, 
chairman of the Oburvatory’s Visiting Committee. 
According to Popuiar Astronomy the holder of the 
fellowship is expected to carry on his researches at 
the Harvard Observatory, and preferably will be a 
candidate for a doctor’s degree in Harvard Univer- 
sity. The annual stipend will be not less than one 
thousand dollars. The present holder of the Agassiz 
nsearch fellowahip u Mr Frank S. Hogg, BA., 
Toronto, who has made investigations m stellar 


spectrophotometry at Harvard University dnzing the 
past year 

In the new quarters into which the department of 
physiology of the University of Chicago has recently 
moved, there is about three and one half times more 
space available for teaching and research than in the 
old building At the present time thirty-seven indi- 
viduals are engaged in research in the department 
Aside from the teaching staff, research associates, 
volunteer workers, and graduate students specializing 
ui physiology, there are eleven workers holding fellow- 
ships These are distributed as follows 3 Rooke- 
feiier Foundation fellows, 1 National Research Coun- 
cil fellow, 2 Douglas Suuth Foundation fellows, 1 
Se>mour Coinan follow, 1 Donnelly fellow, 1 Hille 
fellow, 1 university fellow and 1 Sidney Walker, 
Jr, scholar 

The museum ot iiaiurfil history of the University of 
Iowa, for many yenih an adjunct of the department of 
zoology, 15 now an independent unit, designed to meet 
the needs of the different departments and also those 
of tlio general public Bv action of the president of 
the university, Professor Homer R Dill has been made 
director of this new department For a number of 
years Professor Dill has been director ot the verte- 
brate museum 

According to Museum News, the Fleischmann mam- 
mal wing of the Santa Barbara Museum of Natural 
History will be opened to the public for a week during 
the Christmas holidays As only a part of the exhibits 
which are planned for this new addition can be in 
place at this tune, it will be necessary to close the 
building again for further work, before the collections 
can be permanently placed before the public Three 
large California habitat groups will be completed by 
Chnstmas These include the mountain lions, Cali- 
fornia mule deer and coyotes. When the wing is per- 
manently opened there will be other groups of tree 
squirrels, stnped skunks, badgers, bob cats and foxes 
found in the state of California. 

The Brussels correspondent of the London Ttmes 
writes that, on the initiative of Bang Albert and the 
great mdustnolists and financiers, a movement hOs 
begim for the creation in Belgium of a permanent mu- 
seum and a laboratory for scientific research, which it 
15 proposed to develop into a center of study, where 
all nations will bo invited to exhibit in 1930 best 
specimens of smentific equipment An academic ses- 
sion, attended by the king, the ministers and the dip- 
lomatic corps, was held on November 25 at the Palau 
des Academies m Brussels to consider the opening of a 
national fund for scientific researeh. In hu speech 
King Albert said that, though science created wsealth, 
it was itself poor They must come to its aid, in order 
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tliiit «dentifle ^Corfe mig^ht d«rdop m Belgitua with 
itt mtieh freedom And vigor as in other oountnea. Ifoi 
of soienoe should be relieved of material oares, and 
thus be placed m a position to concentrate all their 
thoughts on research Many gifts have already been 
announced. 

AcooaniKG to a statement made in the report of the 
French National Committee for Geodesy and Geo- 
pbysies of the General Assembly held on June 8, 1927, 
that committee has decided to purchase an apparatus 
for the determination of gravity at sea similar to the 
one used for that purpose by Dr F A. Vening 
Meiness, engmeer of the Dutch Geodetic Commission, 
vrho has determmed gravity at sea on a submarine 
while making a voyage from Holland to Java, by way 
of the Mediterranean, and a voyage from Holland to 
Java, by way of the Panama Canal 

Iktknsivb study of the effect of medicines on the 
human body will be made at a new researeh institu- 
turn for internal medicine to be established by the 
Kaiser Wilbehn Society at Heidelberg, according to 
the German oorrespondent of the American Chemical 
Society. Among the investigators who will work on 
the staff of the new institution will be Professor 
Krehl, of Heidelberg University, specialist in inter- 
national medicine 

Acoobuiko to Nature the Slutzk, better known un- 
der its original title, Pavlovsk, observatory for mete- 
orology and geophysics, celebrated on December 4 the 
ffftieth anniversary of its foundation Well equipped 
with magnetic instnunents designed by its first di- 
rector, H« Wild, and for many years the moat northern 
magnetic observatory in the world, Pavlovsk has sup- 
plied A long senes of magn^c results, wfaioh have 
been utilised in many researohes by foreigners as 
well AS Russians. Obmrvations m atmospheno elee- 
tneity, begun in 1913, have supplied data of much 
interest in oonneotion with the vexed question of the 
true nature of the diurnal vanation of the potential 
gradient Aotmoraetry has also had a special place 
in the program of the observatory during the present 
oentury Aerologieal work in Russia had its ongm 
at Pavlovsk some thirty years ago, but it is now 
provided for in a separate institution Foreign par- 
tuupatiQn IB invited in the approaching oexemony. 

Trs Berlin correspondent of the Journal of the 
American Medical Association writes that an ezpo- 
mhoD on human nutrition will be held in Berlin, from 
April 28 to August 5, 1928 The exposition will have 
to do chiefly with the seientiflo and pracheal demon- 
stration of a suitable mode of nutrition involving 
«nly a reasonable cost. Aeoordmg to the plan of the 
axposltioa as tentatively announced, the main dqmrt- 
inentB of the exposition will comprise: (1) the boms 


of nutrition; <2) food prodnets, teehaio of flood 
products and the food products industiy, (8) Qtttii- 
turn in praotioal life, and (4) educatum, mstiuotioo 
and literature pertaining to nutntion. 

Trb William H Coleman Hospital for Women, 
Indianapolis, was opened on October 20, and formally 
presented to the University of Indiana by and 
Mrs. William H. Coleman, who gave more 
$350,000 to build and equip the hospital as a memo- 
rial to their daughter. 

PnssiDBKT CooiiinOK baa signed a proclamation 
segregating the Ocala divisnm of the Flonda National 
Forest as Oeala National Forest, The new Ocala 
National Forest will have a separate administrative 
organisation. Flonda now has two national forests. 
The creation of the Ocala National Forest as a 
separate unit will farther the growing of timber on 
tbm sandy soils, the protection of the area against 
fire, and the unprovement of the area for recreational 
purposes Game laws will be administered m coop- 
eration with the state game department. The Ooala 
forest has a gross area of 262,000 acres, of which 
158,622 are owned by the United States. 

A GBAKT has been voted by the legislature toward 
the expenses of a malarial survey of Jamaica, to be 
conducted by the International Health Board of the 
Rockefeller Foundation 

A BASS map of certain parts of the Mississippi 
bosmito be used m the study of flood pxeventkm in the 
nver region, has been issued by the U S. Geological 
Suirey. The temtory embraced in the map extends 
from Dubnque on the north to the Gulf on the south, 
and from Omaha, Tulsa and Houston on the west to 
Chicago, Evansville and Tuscalooga on the east 

Thb London Times reports that the floUowing 
eonununication received from the Selbome So- 
ciety, signed by Lord Montagu of Beaulieu (presi- 
dent), Lord Avebury (vice-president) and Sir John 
Otter (treasurer), states: ^Adjoining the Brent Val- 
ley golf Imks, in the Borough of Ealing, is an estate 
of aeven acres, the greater part of the grounds of 
which have, from being left almost entirely untoudied 
for 16 years or mote, become a recogniaed haunt of 
birds, and many aperies are known to have iwted 
there. These Jnelnde the Uaekcap, the garden and 
willow warUers, the whiteihroat and the moorbem 
Wildfowl come to the lake which is fonned by the 
perennial spring, and the goldfinch and green wood- 
pecker are often to be seen. The Sribome Soriety has 
long wished to protect the ground in question, and ^ 
last there is an opportunity of acquiring it hie 
been suggested that it would make a fitting msmoriel 
to the late W. H. Hudson, who hriptea tib Bribqwne 
Soriety to eebdfl i eh the Brent VaB^ BM Biriritoty 
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•t F«iAn3», Idgbtr np Um nnt, wbidh, SR yean ago, 
•at aa axam]ria that has been widely followed of pn- 
aerving for wrhaa dutruta the mtareating birds of the 
eoantiyside. It will not be necessary for the Sdiborne 
Society to take over the mansion, bnt if funds allow, 
as this has been fitted up as a ho^tal by the goTonu- 
ment, two good things might be done at once, for it 
oould most appropnately be placed at the disposal of 
some charitable organization, or it could be used as 
the begmning of a folk museum, which ought to be 
inaugurated m this country before it is too late The 
property was advertised as for sale by auction m 
bnildmg plots a few days ago, bnt some members of 
the Selbome Society have, for the moment, saved it 
from this fate. Donations can, therefore, now be in- 
vited towards its purchase and maintenance, which 
should be sent to the treasurer, Sir John Otter, at the 
Hermitage, HanweU, W.7 ” 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Northwsbtkrm Umiveksitt, which has announced 
plans for extensive improvement of its downtown 
campus, IS preparing to add to its Evanston, 111 , cam- 
pus a $760,000 union building 

Db Fbavk ViNSOKiuiiEB, profossor of ophthalmol- 
ogy at the school of medicine of the University of 
Arkansas, has been made dean of the school 

H. W. VaoORAM, profeesor and animal husbandman 
m charge of beef cattle investigations m the Univer- 
sity of Minnesota, has been appointed head of the 
animal husbandry department at the University of 
Montana. 

JOEH Idtaus Eovvlbt, of the University of North 
Dakota, haa been appomted assistant professor of 
physics at Tulane University 

E. D. Coon has returned to the University of North 
Dakota as assistant professor of chemistry, after hav- 
ing spent a year's leave of absence at the Umversity 
of Wisconsin, working under the direction of Pro- 
fessor E. 0. Kraemer in eoUoid chemistry 

It Is stated in Popular Artrouomp that Harry H. 
Plaskett, of tin Dominion Astrophyaieal Observatory 
at Victoria, B. C., haa been appointed lecturer in 
aatrophysiea in Harvard University, beginning Febru- 
ary, IIHM, A leave of absence for one year baa been 
granted Mr. Plaskett inp the Canadian government. 

Da, Otto Boom, of the Terkas Observatory, Uni- 
verstfy of has been promoted to an assistant 

profiessorshlp rif aetroBomy. 

Da, D, B. VlSAABa, who spent the past year at 66t- 
Bpm iw Bt* htbontory of J. Fraack, haa been ep- 


pobted aasnciato in e h en i iei i iy at the Univerrily of 
lilinoiai 

Tbk title of profisssor of ckemieby in the Univer- 
sity of London haa been conferred on Dr J. F Spen- 
cer, in respect of the position held by bun at Bedford 
Collage 

Sm EmvABD FaROdBan BuzaaRo has been ap- 
pointed Regius professor of medioine m the Umversity 
of Oxford from January 1, 1928, m the room of Sir 
Archibald Gairod, who has resigned. 

DISCUSSION AND CORRESPONDENCE 
THE PHYSICIST AND THE PACTS OP COLOR 

Tbcrb is probably not a smgle physidst who has 
gone so far m the analysis of his eolor-aemaations aa 
to know that the violet, whieh plajrs such aa impor- 
tant riUe m lus bet of cohns, is not a nmtaxy eolor 
at all, bnt plainly a "dual eolor blend” of aome red 
and more blue It ean be got not only by a eertain 
homogeneous bgfat-frequenoy, but also by a phyneal 
mixture of aome red light and more blue light It no 
more deservee a eeparate ennmeratmg than do the 
other dual eolor blends, vis, the blue-greene,>ths 
yellow-greens, the reddish-yellowe and the Uniah-rada 
(what we also eall the purples) In Figure 1 la 
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ilhietrated at once tim two fnndamantal ffeeto ot 
color-viami: (1) the Tenng-HefanlMdts faet that vmfam 
conauts in a tri-reeeptw initial proo ess (it k snfflriant 
to put into your eolor-imxiiig-apparatns tiuee fnnda- 
mantal li|dit*frMineiiriea-4hoae whieh look to na red, 
green and Une) ; and (8) tim Henng fact tiiat vision 
(when it comas to aeaaation) is nevarthebaa totea- 
ehxomatie— there are four ab"™***^ eimaatinne 
Yellow ie just aa good, just «a atrikuig and put aa 

aattatyaatnaetioneeaMBedaadQkeenaiidnrie. (I 
write thaw nanus edth eai^tals whan tiu eitee iririth 
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I T^er to are anitaiy ) iE^igure 1 and f%tue 2 ate 
two different ways of representing diagrammatieaUy 
the fundamental facts of color-vision — the fact of 
^hnatching by mixture'* and the fact of tetraohxo- 
matism Figure 1 represents the Thomas Toung 
color-tnongle with the introduction of definite points 
(circles) for yellow and for white Yision is made 
up of all possible blends (some thirty thousand in 
all) of five unitary sensations— one achromatic 
(white) and four eliFomatic, which are, in the order 
of their development, Yellow and Blue, Red and 
Green (When Henng chose his red and green, since 
it was essential to his theory to make them comple- 
mentary colors, he took a bluish red and a bluish 
green — ^what 1 shall wnte as Rt, and G|, These 
colors are indeed complementary — R and O and B 
are (in the right proportions) a *'white-constitutive” 
combination (tnad) — but it is only by a ennous illu- 
sion that his colors can be thought of as red and 
green.* This illusion, however, imposed upon his 
readers by Henng, ho has been tremendously success- 
ful in inducing in the minds of his followers for some 
seventy-five years 

]^ut it IS one of the very numerous misfortunes 
that beset tbe subject of color that the spectrum, 
which would have been much more easily understood 
if there hod been a ample blue at the high-frequency 
end, in reality shows there a recrudeacenoe of the 
red with which it begins A diagram of the course 
of the three mitial-proceas curves is given m Fig 2 



Fig 2 B, O and B dutnbution curves. These are 
the curves of Konig and Dietenei, m their final oorreeted 
form. Abscissae, wave-lengths of the interference spec 
tnim of the arc light, ordinates, arbitrary scale 

Diagrams have been laid down for the (four) distri- 
bation eurves of the Henng oolora also, but they are 
all purely the work of the imogmatioa (Am. Journal 
of Physiology, d2j 30, 1913) The Eoenig-Helmlioltz 
curves, on the other hand, are the product of an 
enormous amount of work m ^'matching the spectrum 

^ The teal red and the real greon, when mined, give 
yellow, as every physicist knows 
See Apppendix cm The Natoie of the Color Sense 
tlons, In Hslmholts, Physlolegieal Opties (BagliAi 
translatiott) 11, 4e8» 


by mixtures of Jight-fiequeueies,** mmed out hf 
Koenig ui the Helmholts laboratory. These eurvee 
have also been magnificently eonfimi^ by their eoin* 
cidence, respectively, with the two types of duoma- 
blindness, the deuteranopic (that of the vision of 
the human mid-penphery) and the protanopie (tbe 
color-vision of the bees), defective human viaioii 
(what every twentieth man you meet has got) is 
about equally divided between theee two types 

On tbe other hand, we have much to be thankful 
for that, except for this second maximum of the red, 
the three enrves are as simple os they are — they might 
have been so compheated as to be quite unravelablc 
It is also fortunate that they are only three in num- 
ber, and not four even, m spite of the fact that the 
difterent chromatic sensations that they end in pro- 
ducing are four and that the light-sensations in all 
are five — ^whitc also is a color but an achromatic one 
No reason is known for the second maximum of red, 
but of course no reason is known for the shape of 
any of the three resonance curves 
On the other hand, the physicist, who makes so 
much of violet, is capable of wholly overlooking the 
fact that there is another color in tbe spectrum (and 
m the world) which there is every reason for men- 
tionuig — it IB m fact the most brilliant color of them 
all, vtt , yellow It is true that all you need to put in 
in order to produce, by mixing, the complete spectrum 
is red and green and blue, but if you would only 
take the tronble to look at this speotmm which you 
have produced, you can not fail to see that while two 
of the dual chroma blends which you mi^t expect^ 
are indeed present, the third (what should be the red- 
greens) IB conspicuous by its absence, and not only 
IS that the case but something else — something en^ 
tirely new, not in the least resembling a reddish green 
or a greenish red— has jumped in to take their place 
It IS exactly the same as if, on mixing m your test- 
tube a certain proportion of hydrogen and chlorine 
they diould both oi them absolutely vmnxdi, and their 
place should be taken by a bydroohlone add whcieb 
has no trace of any of the properties of either of its 
constituents Of ite eonebtaents, we seey t Ever smee 
the diacoveiy of chemistry by Lavoudeor magical events 
of thu soact are no longer magieat— we say at onee, 
when properties perform this danoe of disappeanng 
and reappearing, that *'a ehemieal reaction has taken 
place." Then why avoid employing the same tern 
and maku^ use of the same conoeption when (1) red 
and green vanish and have prodneed yellow, and (2) 
yellow and blue vanish and have produced ufiiite— 
especially smee, if you look at the devdopment of the 
color-sense, yellow is seen to be the color which red 

s The blue*grseDi and the red-blues. 
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tmi ffmax wm developed out of, aod white <at a 
fltill earlier tuae) the color which yellow and blue 
wen developed out oft Does the gxeat discovery of 
Lavcnner — the ocoorrenoe of the chemical reaction — 
exist for the color-phynoist in vainf^ 

Violet u a popular but unscientific name for a 
slij^htly reddish blue, as any one can see by givmg 
the matter a moment’s attention A child can per- 
form this analysis. My little girl, when three years 
old, stopped on the street — ^her scientific ennosity 
aroused — ^when she saw for the first tune a brilliant 
purple surface, and exclaimed ''Bui — ^wed! — wed I — 
bu !” This iB proof positive — what the Eskimos have 
also furnished proof of — that purple really is at onoe 
blue and red or red and blue. And yet a physicist 
even at the present day (hVank Allen) can propose 
a theory in which violet (a red-blue) is a fundamen- 
tal color — ^that is, a sensation which is assumed to 
have a single physiological correlate attached to it' 
And Professor Knight Dunlap has proposed a theory 
{The Psychological Review 22, 90, 1015) which he 
seems, however, not to have insisted upon in later 
years, in which the elements assumed are mauve, 
peacock and yellow (m other words, red-blue, blue- 
green and green red)' The fundamental principles 
which make such an assumption as this quite impos- 
sible have been admirably set forth by Professor G 
E Mueller {Zeilschnft f Psyth 10, 2, 321, 1896 ) 

But color IS a subject m which the physicist is 
very apt to engage in fallacios. So distinguished a 
scientist as Professor Millikan is capable, when speak- 
ing of color, of comimttuig a plain “wrong conver- 
sion,” as the logician has called it He says (text- 
book on Physios, by Millikan and Gale) after having 
shown that white light can be separated up into all 
the colors of the spectrum, “we have shown that white 
light IS composed of all the colors of the speotmm.” 
But in fact white light is composed of red, green and 
blue, or— just as well — by the mixing of the most 
homogeneous obtainable yellow and blue light rays, 
it IS not at all necessary to put in all the blue-greens, 
the green-yellows, etc, nor even yellow. Moreover, 
white can be seen at every pomt of the spectrum 
(with no mixing whatever) m these several (addi- 
tional) oases: 

B The normal eye (a) in a faint light, 

(h) in the extreme periphery of 
the retina, 

(c) when a minute point is looked 
•t, 

0 The totally chroma blind, 

B The lower animals (below the bees). 

*See " Tetraehromatic Vision and the Genetic Theory 
of Oolor,” SmCMTCSIr 555-^00, 1922. 


Until the physuost can be persoaded to give his 
attention to su^ facts as these, he will never be able 
to speak with mtelhgence on the subject of the eolor- 
sensations But the case u not altogether hopeLess. 
Professor Peddie has said m Nature (July 18, 1925) 
that the theory which I have proposed for holdup 
together all these very complicated facts — ^the genetic 
theory of color— “may well tom out to be the real 
state of things”, and Professor Crew, in the new 
edition of his “General Phyncs” has used it as the 
cadre in which all these facts can best be under- 
stood The physicist is recommended to read Pro- 
fessor Crew’s exposition 

Chbibtikb Ladd-Fbanexust 

Columbia Ukivkssitt 

ADDITIONAL RECORDS OF THE OCCURp* 
RENCE OF THE FRESH-WATER 
JELLY-FISH 

Tbbough the kindness of the Bureau of Fidienes 
the following communication and specimens of this 
fresh-water medusa were brought to the attention of 
the National Museum 

July 30, 1927 

The Gommifisioiier, 

TJ S Bureau of Fisbones, 

Washington, D C 
Dear Sur 

Inasmuch as the organism Craspedacusta is considered 
so rare according to Ward and Whipple m their "I'resh- 
Water Biology, ' ’ I would like to take this opportunity to 
lot you know that we have found our Slow Band Filters 
swarming with the Medusa form of above, and specimens 
taken into laboratory are apparently thriving on the 
organisms in raw water Our supply is fresh water taken 
from above Great Falls above tidal water possibilities and 
I would appreciate if you could toll me where their source 
might be 

This IS the first time this organism has over been noted 
here in our twenty three years ’ operation 
Veiy truly yours, 

(Signed) Cm. J IjAUtke, 
Chief Chemist 

Mr Lauter tells me the medusae ho brought to the 
Bureau of h^enes on July SO were first nobeed on 
July 28, and that they occurred at one time or an- 
other thereafter in practically every bed. 

Each filter-'bed is about 200 feet square and about 
four feet of water above the level of the sand. The 
beds are virtually m total darkness and there is very 
httle circulation of air. The temperature of tbe 
water at this time of the year differs but little from 
that of the open storage reservoir from vdiieh it is 
drawn. At 8 A. M. on August 17 the temperature 
of the water at ihv surtaee m the filter was 74^ 7* 
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And in tlie open meervoir F., Angnet 18 nliont 
11 A. M. air tempmtim ootude 71^, ivnter ui open 
reiermr 73* and m fOiter-bed 75* F. The water 
ie elowly admits to eaoh bed through a mam, dis- 
cbarging about 3 million gallona per day. 

Bed No. 8, examined August 9, seemed erowded 
with medusae When tiie door of the hfid was opened, 
the jelly-flsh hastened to the light from all direetions. 
There were literally thousands m sight at one and the 
same tune. Though still present in this bed on 
August 12 and 13, not a single one was notieed on 
August 14 even after vigorous churning of the water. 
In fact, none were noticed in more than half a dosen 
beds opened that day Late the some afternoon a few 
were found m Bed No 7, where on the morning of 
August 16 over a hundred were secured. A few days 
later, so far as known, the medusae had oompletdy 
disappeared. 

In their exceptional appearance and sudden dis- 
appearance these qiecifflens ran true to form, but m 
this case at least attention must be called to the fact 
that dunng the period that the medusae were found 
in the filtration plant the water eight miles above this 
pomt was not bemg alum treated, though their sudden 
disappearance did about coincide with its resumption 
on August 19 Mr Lauter assured me, however, that 
traces of alum are never found m water entering the 
beds This would seem to indicate that the medusae 
had entered the filters with the inflowmg nver water, 
but as they were not noticed at any tune in either of 
the two open storage reservoirs through which the 
water entenng the system passes, the medusae may 
have originated coincidentally from ^^orohydras” 
withm the filter-beds. However, scrapings of the side 
walls, the surface sand, and a plank walk extending 
from the entrance door down to the surface of the 
sand, of a freshly drained filter-bed in which medusae 
had been found, foiled to reveal any trace of the 
hydroid generation On the other hand, the well- 
known hydroid Cordylophora lacuatrts Allman was 
found abundant, thus adding another strictly fresh- 
water record to its occurrence in the United States. 

A newspaper mention of this phenomenon resulted 
m a eommumeation to the museum by Mr J. W. Keys, 
of Washington, D C., who reported seeing jelly-fish 
in two connected pot-holes on the Virginia shore of 
the Potomac near Great Falls. He first observed 
them on August 7, and again on the twenty-first, but 
by the time of his third visit to the place, about Sep- 
tember 1, they had vanidied. 

Dr. H. B. Bigelow, of the Museum of Comparative 
Zoology, kmdly dotennined the medusae as Craapeda^ 
sowerbii (Lankester). In North America the 
qwmee has been found several tunes in the eastern 
United States and at mie beaKty in the nuddle west. 

The first frerii-water jelly-fldi recorded from the 


United Steles was observed by Bdwasd Ptttti^ 1ii% 
gave it the name of the i^ydroid from wbieh he had 
seen it budded off, Mterphydra ryderi. It appears to 
be a juvenile stage of Craapedae^ta aomrbtf, whieb 
name takes preeedenoe by nght of pnonty. The 
hydroid form had been taken from the rocky bed of 
a miQ stream, Taocmy Creek, near Philadelphia, and 
later also found prevalent along the Sohuylloll &ver« 

The year before Potts made his last report on this 
jelly-fiA it appeared m a greenhouse aquanum at 
Shaw’s l 4 ly*^Pond, on the outskirts of Washington, 
D € , as recorded by the late Prof. C. W. Hargitt.* 
These aquana have not been in use for a number of 
years and there is no recollection by present genera- 
tion of ShawB that they ever recurred since the 
original find 

On a number of different occasions, most of which 
were made public through these columns, Prof. Har- 
nson Gasman* has found Craapedacuata in great 
numbers in Benson Creek, Kentucky. 

Meanwhile, Dr B E. Coker discovered some speci- 
mens m an artificial pond at Augusta, Georgia. Those 
are mentioned in the only complete account of the 
development of the medusa amee the studies mode 
by Potts on the younger stages, by Prof. Feznandua 
Payne* under the name Urespsdacusla rydan He 
had abundant material over a period of years from 
1918 to 1924, from an artificial body of water, Bose 
Lake, near Elkhart, Indiana. 

Since the foregoing was written, Mr. Henry 8» 
Barton, of Owensboro, Kentucky, has presented the 
Natioxud Museum and the Bureau of Fishenee with a 
number of specimens of C. aowarbn he had taken m 
'^Indian Lake,” August 21. This body of water pre- 
sumably is near Owensboro, and the latter is about 
120 mdaB to the westward of Benson Creek where Dr. 
Gorman found the first Kentucky specimens. Their 
transparency, short life and unsubstantial eonstita- 
tion, togetlm with conditions under which they oceur 
in nature render it difficult and often impossible for 
the easnal observer to notioe their presence in any 
body of water. Garman says **The beet conditions, 
judging by the character of the three seasons when 
it has been found [in Benson Creek], ore setfled, 
dear days, when the water is low, free from rilt, imfi 
there is little current in the creek," and it should be 
added, dunng August and Beptember. It may be 
that the appearance of this jelly-fish is as sporadic 

a Amsr. Nat., VoL 31, 1897, p. 1082, and Qumi. 
Mieroa 8ci , N B., VoU 50, pt. 4, No. 200, 1900, pp. 08CU 
038, slso Dal Coumiy Inat^ 3aL Proa, VoL III, no. 8, 
1908, pp. 90-*106. 

sSoiXNOB, Vd. XXVI, 1907, p. 038, and DM. 

VoL XIV, 1908, pp. 804-018. 

rEkmBBico, Vd. XLIV, 1910, p 868; VoL LV^ IL S., 
1922, p. 044; VoL LX, N. 8., 1924, p. 477. 

«/o«r. iforpA, VoL 98, no, 8, 1924, pp. OOTHOL 
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waA Irvogakr m tbit o£ Aptm b amny of tfao 
world. 

Frcmi the eeeuambited records one can not but be 
oottvmoed that Craspedocus^a and its alternative gen- 
eraUon are much more common and widely distnbuted 
ia the fresh waters of the eastern and eastern central 
United States, at least, than heretofore believed, and 
that continued and careful examination of particular 
bodies of water over a penod of years will prove 
this to be the case. 

Waldo L. Schmitt 

U. S National MuaitJM 

THE MAGNETO-OPTICAL EFFECT AND 
THE ZODIACAL LIGHT 

Ik Soiekoe for October 21, 1927 (Vol 66, page 
376), Dr, Elihu Thomson pubhshea a new hypothesu 
to explain the xodiacal light Some years ago he 
noticed that the particles of iron from the smoke of 
an are were onented by a magnetic field, so as to 
reflect light strongly in certain directions He sug- 
gests that the zodiacal light may be due to particles 
of iron onented by the earth’s magnetic field 

The zodiacal light is a famt illumination seen in the 
west just after twilight, or m the east just before 
dawn. It 18 always centered on the eohptio, or plane 
of the earth’s orbit, being brightest just above the 
haze which nearly always dims anjrthing seen near 
the horizon The brighter portions of the zodiacal 
light are distinctly more bnlliant than the milky way. 
Spectroscopic tests indicate that it is simply sunlight, 
and it is fifteen or twenty per cent polarized, as 
would be expected after reflection 

The generally accepted hypothesis may be summed 
up in Moulton’s words 'It is universally agreed that 
the zodiacal light is due to a great swarm of small 
bodies, or particles, revolving around the sun near 
the plane of the earth’s orbit These small bodies 
are in reality planetesimals which have not been 
swept up by the planets, . . . The new Russell- 
Dugan-Btewart text on astronomy presents this hy- 
pothesis with the introductory statement ''The obser- 
vations make it almost certain that . . . 

Although ordinarily not seen to extend more than 
uiuety diegrees from the sun, tests at Mt. Wilson have 
shown that some illumination extends over the entire 
sky. Keen eyes can, under the best conditions, dis- 
cern a faint patch of light at the point on the cohptic 
directly opposite the sun. This is known as the 
eegensebein. The swarm of small bodies must ex- 
tend m ^[ipxeoiaUe numbers well beyond the earth’s 
orbit. Pgrtloles opposite the sun would be seen at 
tim phase, lam fl^ f^^ The gegenscheb 

le further explained by the fact that the eombbed 


attraotum of the earth and son trade to eoneentrate 
sueh parttclee in a sort of dynamic whMpool about 
a point nearly a million miles outside the earth’s orbit 

The fact t^t iron Imes are eonspicoous in the solar 
speotmin, and that iron is an important eonsttturat 
of meteorites, suggests that iron particles may be 
nmnerouB among those reflecting to us the zodiacal 
li^t, but the following observational evidence indi- 
oatee that Dr Thomson’s effect is unimportant. 

(1) The zodiacal light is most oraspiouons just 
outside of twilight, perhaps 30 degrees to 40 degrees 
from the sun, and oidinanly fades mto invisibility 
before 00 degrees is reached The Thomson effect 
wouid produce the glow at 90’’ to 150” from the sun. 

(2) The zodiacal light is always seen along the 
ediptio, or plane of the earth’s orbit The orbits of 
all the major planets are nearly m this plane. The 
Thomson effect depends on the earth’s magnetie field, 
and so, in general, would not follow the ecliptic. 

(3) As the earth’s shadow extends to more than 
three times the distance of the moon, the gegenachmn, 
or glow at the point opposite the sun, must be pro- 
duced by particles which are presumably too distant 
to be onented by the earth’s magnetio field. Psj^ 
tides as near as the moon would, m that direction, be 
within the shadow of the earth and, therefore, m- 
visible. 

C a WTCm 

Ukiverbity or Iowa 


THE INDIGENOUS NATIVE POPULATION 
OF ALGERIA IN igafii 

lx a recent book> the indigenous native population 
of Algeria was studied in considerable detail, as the 
only example known to me of a human population 
which had virtually completed an entire logistic cycle 
of growth within the penod of census taking. To the 
counts of this population made by the Frenoh between 
the years 1851 and 1021 indusive, there was fitted, 
by least squares, the logistic curve 


Xs:2388 + 


8^41 

^^^ia0»-04S3^ 


( 1 ) 


with the results shown m Table 1 for the years 1881 
to 1921 inclusive, during which penod the observed 
figures may be regarded as subatantially reliable. 

There have now come to hand* the results of the 
1926 census of Algeria. It appears that the mdige- 

iProm the Institute for Biologleal Beseareh of The 
Johns Hopkliis University. 

s Pearl, B. The Biology of Population Growth. Now 
York (Alfred A. Knopf), 1925. Pp. xlv + EfiO. 

• Jovr. 800 . 8 tat. do JPertc, November, ^927, p 291. 
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TABUS 1 

0MB&V30> iKOIOXXODfi NATIVE POPITLATKW 09* AlfflOU 
ako Fitted Logistic Cdbve 


Year 

Observed 

populafoou 

Calculated 
populations 
from logistic 
curve 

Percentage 
deviations of 
calculated 
from ob 
served values 

1881 

2,842,497 

2,902,000 

+ 4 05 

1886 

8,887,217 

3,224,000 

— 195 

1891 

8,577,003 

3,529,000 

— 136 

1896 

8,781,098 

3,859,000 

+ 2 02 

1001 

4,098,355 

4,184,000 

+ 2 06 

1906 

4,477,788 

4,478,000 

± 0 

1911 

4,740,526 

4,723,000 

— 0 38 

1921 

4,924,938 

5,000,000 

+ 2 67 


nous native population in that year was in total, 
5,192,426. 

The logistic curve shown in equation (i) was cal* 
oulated on the basis of the data up to and including 
]021 Extrapolating that curve it gives for the ex- 
pected or probable magnitude of the indigenous native 
population in 1926 the value 5,162,000 This under- 
estimates the population actually observed m 1926 by 
30,426* This is a percentage error of only -0 59 
per cent To miss by just over* one half a man in 
each hundred counted is certainly not a senous dis- 
crepancy Probably few demographic experts would 
care to assert that the error made m counting a popu- 
lation, however highly civilized, is less than six tenths 
of one per cent 

The chief point of general significance in this result 
IS that it makes still more valid the ease of the native 
population of Algeria as an example of a human 
population following the logistic curve in its growth. 

In closing 1 should hke again to emphasize, as has 
been done repeatedly m what I have wntten on 
population growth, that the data in hand pennit no 
prediction as to whether the native population of 
Algeria (or any other population) will in the future 
continue to follow its post logistic curve in its growth. 
All that the logtshe theory of population growth is 
capable of saying on the point is that this result is 
to be expected only if the same forces, economic, social, 
geographical and possibly other, which have infiu- 
enced the birth and death rates dunng the past 
history of the population continue to operate unal- 
tered in the future, but not otherwise. If any or 
aU of these factors undergo any considerable altera- 
tion in the future the course of population growth 
may be expected to depart from tbB particular logistic 
curve which it has followed hitherto 

Ratuoko Peabl 


SCIENTIFIC BOOKS 

Recent Adeanfies m Eaematolegy. A Pivar, MJ>., 

P Blabston's Son A Co, Philadelphia, Pa, 1927. 

The author of this weloome and timely book, deal* 
uig largely with ehnieal hematology, vexy properly 
bases his interpretations of blood pathology on the 
data of normal blood development and those of the 
normal histology of the several hemal formative 
organs, yolk sac, liver, spleen, lymph nodes and bone 
marrow This is an approach to an understanding 
of the leucemios and primary onoimaa that seems to 
oiler the most promising results In future a still 
more adequate attack will bo made by way of the 
evolutionary history of blood and the hemopoietic 
tissues Information already at hand emphasizes the 
vastly greater genetic significance of the lymphocyte 
than is now generally accorded this hemal outcast 
For a work of this sort, properly a fairly inclusive 
digest, the discussions and interpretations seem domi- 
nated unduly by a personal working hypothesis, 
namely, the assumption of the exclusively entodermal 
origin of the earliest embryonic red blood cells and 
the occasional anomalous persistence of this ento- 
dermal blood pTunordium m postnatal life 

The book includes 249 pages of text, subdivided 
into 14 chapters Chapter I gives an account of the 
reticuio endothelial system In Chapter II the blood 
ionmng function of this system is discussed Chap- 
ter III on “Leukaetma,^' and Chapter IV on perni- 
cious anaemia, constitute m our opinion the most 
interesting portions of the book Chapters V and 
VI deal With leukaemoid blood pictures ond reactions, 
Chapter VII with retioulo-endotlieliosis, Chapter XI 
with Gaucher’s disease and Chapter XII with Banti’s 
disease There is an important appendix of II pages 
on hematological technique and a selected bibliogra- 
phy of 73 titles, with author’s comments In addition 
the book contains four plates of very excellent col- 
ored illustrations, 23 in number, and 18 text figures 

As regards the colored lilnstrations the reviewer, 
while admitting their artistic beauty and detailed 
accuracy, feels compelled to point out certain dtacon- 
certing omissions and seemingly forced uterpreta- 
tions. In the first place, one feels greatly handi- 
capped in estiinatmg the value of these lUnstratione 
as supporting the text by reason of the lack of any 
designation of mther absolute or relative magnifica- 
tion This is all the more senous m view of the great 
significance asonbed by Pmey to his so-called megalo- 
blast In the next place one is not convinced on the 
basis of the illustrations that the so-called Jpro- 
xnonoeyte is more closely related to the myeloblast 
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than to the lymphoblast Then, too, the laok of lUua. 
tratioas of transitioti stages between the large lympho- 
blast and the small lymphocyte, and espeoially the 
absonoe of any illustrations of a large lymphocyte, 
seems unfortunate Furthermore, the eleven figures 
grouped under the name ^'megaloblast'’ are so very 
different in nuclear configuration and cytoplasmic 
staining reaction, that they can not with any pro- 
pnety or accuracy be designated by a common term 
If the relatively larger size of these pro-erythroblasts 
IB to be emphasized, surely Figures 9 and 10 are 
more properly called macro-normoblasts, a term im- 
properly applied to Figures 12 and 14 These illus- 
trations by no means support the claim that the 
alleged entodermal pro-erythroblasts differ specifically 
from the mesodermal pro-erythroblasts by the ab- 
sence of a ^'cart-wheeF’ arrangement of the nuclear 
chromatm (Compare Figures 7 and 15) 

In Chapter 111, Piney stresses the importance of 
regarding Icuoemias as diseases of Uie hemopoietic 
tissues, rather than as '^blood diseases.’’ He accepts 
Orth’s suggestion to designate all conditions of 
hemopoietic excess, usually accompanied by altera- 
tions ui the circulating blood, as hctemohlastosts^ m 
essence a neoplastic condition Such hyperplasias 
may bo restricted to the leucocytopoietie tissues or to 
the erythroeytopoietic tissues The former condition 
may be designated letieosie (^’‘leukemia”), the latter 
erythrosts When the leucosis affects only the 
myeloid tissue, the condition becomes a mi/elos%s, 
restricted to the lymphoid tissue, it constitutes a 
lymphadenosM, Either condition may be acute or 
chronic, leuoemic or aleucenue The excessive num- 
ber of red corpuscles in the circulation m the condi- 
tion of erythroaiB is termed erythraemta (polycy- 
themia) A concomitant hyperplasia of both the 
erythroc 3 rtopoietic and leucocytopoietie tissue, Pinoy 
tonus erythro^Uucons, or synonvmouriy as pan- 
myeloats Hyperplasias of the ancestral reticulo- 
endothelium may also occur as variations of hemo- 
blastosis Such conditions are designated rettculo- 
endofheltoata, tiie loucemio vanoty possibly constitut- 
ing monocytie leueemia, the aleucenue possibly 
Hodgkin’s disease 

The central and guiding concept in Finey’s inter- 
pretation of hemoblastoBis relates to Hie so-called 
“nbegaloblasts.” In current hematological literature 
tlm term ^^megaloblast” is definitely restricted to 
designate the earliest transition stage between the 
ancestral hemoblast and the hemoglobmiferous nor- 
moblast. This cell IS eharactenzed specifically by 
the presetace of a minute amount of hemoglobin in 
its otherwise baaophihe cytoplasm, imposing a slight 
aodopbilic itainiiig reaction m polychrome ertams, 
GKemsa. In addition, it has a slightly larger 


size than the later generations of red odla (normo- 
blasts and erythroblasts) and its nucleus generally 
lacks the nucleoli of the hemoblasts, and the baei- 
chromatin approaches the relatively coarse reticular 
condition of the normoblast Piney, quite arbitrarily 
it would seem, applies the term ^'megaloblast” to a 
largo cell of the hemoglobmiferous senes whatever 
its stage of development He uses the term m its 
strict etymological sense to denote a large maturing 
red cell, ancestor of an anueleate ‘‘megaloeyte.” 
Very much more important, however, is his concep- 
tion of the ortgtn of the ’^megaloblast” , he denves it 
exclusively from the entoderm The megaloblast of 
Piney is therefore an entodermal element, and occurs 
normally only m the embryo. Ho says, “The embryo 
IS thus supplied, for a short time, with two varieties 
of blood, one denved from the entoderm, and com- 
posed purely of hemoglobmiferous cells, and the 
other of mesenchymal ongin, and consisting of both 
red and white ccl]s”(p 19) This supplies the basts 
for Pmoy’s mterpretation of vanous leucoses m which 
megaloblasts appear m the blood It constitutes his 
chief contribution to the question of the ehology of 
pernicious anemia The appearance of megaloblasts 
m postnatal life he regards as always indicative of 
the persistence of some remnant of entodermal blood 
pntnordium He asBumes further, that if this hemic 
pnmordium atrophies only incompletely in post- 
embryonio life, there occurs a couconutant defective 
development of the mesodermal myeloid tissues Per- 
nicious anemia is interpreted as a condition m which, 
following a hereditary defect inherent m a hepatic 
persistence of entodermal hemocytopoietio tissue, 
there occurs correlativeiy a poor quality of bone mar- 
row Naegeli had already pointed out that the pres- 
ence of megaloblasts (mesonchymol ancestors of 
hemoglobmiferous megalocytes) in the blood is pa- 
thognomonic of pernicious anemia But Pmey inter- 
prets this datum in a unique sense, he ascribes to 
these cells the significance of specific entodermal de- 
rivatives 

Investigations on the ongm of the mitial red blood 
cells in the yolk sac of mammals and other vertebrates 
dunng the past twenty years give no support to the 
idea of an entodermal ongm of these cells. From 
beginning to end, blood arises only from mesenchyme, 
the reticulo-endothelial system of various myeloid and 
lymphoid organs An alleged exception is desenbed 
in the papers by Havet^ and Aron,^ who claim that 

^Haret, J, 1936. L’ongme dee eellales du song 
Jour Anat VoL 60, pp 331-258 

a Aron, M Quelqttss observations novelles a’ propos 
de 1 ’origme dn sang dans le foie embryonnaire des maan- 
miferes Arch, d’onat. d’Eut. et d’Bmbjyol T 4, pp. 
1 - 26 . 
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in young mamtonhan ambryos (rabbit, sheep, pig, 
guinea pig, and bniuin) erythxoeytca develop dizeeUy 
fh>m hepatic parenohymal cells. These recently re- 
corded resolts, hoveyer, lack confirmation, and the 
supportmg illustrations admit of an alternative inter- 
pretation. 

It IS well known that in penuoious anemia gen- 
eraUy the red eorpuseles are of larger average aiae, 
thus determining a color index above unity, and that 
megaloblasts (initial stages in red cell formation) 
oeeur; but the relatively larger size of both may be 
quite as well, and much more likely, the result of an 
absence of normal proliferative activity of these pro- 
erythroblasts, as of persistent entodermal ancestors. 
The familial incidence of pernicious anemia may 
equally plausibly be explamable on the basis of a 
hereditary suaoeptibility to factors that affect the 
bone marrow, and other possible erythrooytopoietio 
foci, m such a way as to produce a condition charac- 
terized by relatively low proliferative activity among 
the ancestral cells, resulting m the appearance of 
many relatively large red colls, both mature and 
immature. 

Another interpretative conclusion, m conflict with 
practically all recent work, relates to the restricted 
ancestry of the monocytes According to Piney, 
monocytes are derived from the retieulo-endothelial 
system exclusively through the myeloblasts, a mono- 
cyte bemg ‘^as much a myeloid cell as is any other 
granular leukocyte ” 

Though emphasi/mg the alleged distinctive char- 
acter and apparent independence of the lymphatic 
and myeloid tissues m many respects, Piney is forced 
to admit certain obvious interrelationships as indi- 
cated in certain infections where lymphocytosis coex- 
ists with a neutrophilia, following a leucopema dating 
the height of the mfective process A* probable ex- 
planation seems to be at hand in Ibe repeated 
demonsUations that lymphocytes may develop mto 
granulocytes At the height of the demand for neu- 
trophils the lymphocytes may be veiy rapidly con- 
verted, effecting a resulting lymphocytopenia, which 
may be later overcorreeted through an attempt at 
compensatory readjustment of normal namencal 
relationships Similarly the anemia almost invariably 
accompanying leuoenua might bo interpreted m terms 
of the limited availability of the common ancestor 
(the lymphoid hemoblost) for erythrocytes, granulo- 
cytes and monocytes. When the specific stimuli are 
such as to demand an excess of one of the denvatxves, 
the other possible differentiation products may be 
reeiproeally, at least temporarily, reduced in numer- 
ical proportion. This differs from Piaey’s ezplana- 


tkm that autee (a« he elaiins) eryt hr ocyt es arise en|y 
mtravaaeularly, and leueoeytes sottsavaacnlarly, 
eiflo morbid stimuli may reach one surface of the 
common blood cell pnmordium without afleeting tha 
oppoute Burface. 

H E JoBDAir 
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DOES THE AMOUNT OF FOOD CON- 
SUMED INFLUENCE THE GROWTH 
OF AN ANIMAL? 

Thje question to which this discussion is addreated 
might well be considered an impertmeut one to raise 
in a Bcientifie journal were it not for the fact that a 
number of research laboratories m this and other 
countries appear to be attackmg many important 
problems m nutrition by methods involving the tacit 
assumption that the compontton of the d$et alone 
determines the changes m body weight secured in 
experimental animals When stated m such plam 
terms as these, the situation, if it actually exists, 
would appear to be sufficiently serious to justify 
general consideration and disoussion, to the purpose 
that the tune and energy being devoted to nutritional 
problems should yield the greatest refcam m unequiv- 
ocal expenmental evidence. 

Obviously, the point of first importance is to deter- 
mine whether the situation characterized above actu- 
ally exists This oharaotenzation may be lUuatrated 
in an abstract way as follows. It is desired to deter- 
mme whether a given food material is defic&eut m a 
certain dietary essential A, Accordingly, two rations 
are made up, including the food material in question 
supplemental with adequate percentages of all known 
dietary essentials except A In one ration^ A is in- 
cluded in place of on equal percentage of a dietary 
diluoni such as starch, while in the other ration the 
fdod itself serves as the sole source of A Now, it 
is the general plan to feed ration No 1 to one group 
of animals, and ration No 2 to another, the food in 
each case bring offered ad libttum The changes in 
weight of the animals are then followed by panodieal 
weighings. In some eases, reeords of food oonaumed 
may be kept and, in fewer cases, such records may 
be reported, but in the great preponderance of oases, 
no control of food intake is imposed, and the weight 
curves are interpreted with referenoe only to the eom- 
position of the rations. 

Is not this type of interpretation tantamount to 
assainipg that the amount of food oooeumed hat no 
inflnanee cm growth? The aesumption iterif ia oXo- 
viouriy untenaUe, and the intetiirriatum can be 
fended onfy on the very tennoue eapporitbm that tbs 
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in the laigar nmount and that^ tbarefimr n gtealer 
nonsnmptbn of one of ttte two oomparable rations is, 
ileslfp pfUM faeU evidence of its nutritive superiority 
over ^ otW. While it is true that there is a 
mucked tendefuey^ frequently referred to in the litera- 
ture, for expenmental animals to eat spanngly of 
markedly deficient diet%^ to assume that this is the 
only factor of unportanee operating in the determina- 
tion of the daily consumption of food is to deny the 
infinenoe of fiavor, odor, and texture of the diet, and 
to endow the appetite of the animal with an infalli- 
hihty impossible to explain on physiological grounds 
or to believe on empirioal grounds 
Returning to the hypothetical illustration, if ration 
No 1 has induced belter growth than ration No* 2, 
there are two possible explanations, either (a) it u 
actually superior in its nutritive balance, so that if 
consumed in amounts no greater than ration No 1, 
it would still induce better growth, or <b) it has been 
consumed in so much larger amounts than ration No. 
2 that better growth has resulted from this fact alone, 
with no reference to the difference in composition 
Current practice neglects the latter possibility en- 
apparently because no obvious reason exists 
for supposing that ration No* 1 is more palatable than 
ration No 2 , hence, if it has been consumed in larger 
amounts it must be because it is more nearly adequate 
u nutntive value. But this is devious reasoning 
It 18 true in many eases it may lead to a highly prob- 
able conclusion , nevertheless, in no ease can an inter- 
pretation based upon such reasoning be awarded the 
finality of a demonstration Surely it is the purpose 
of experimentation to demonstrate something wben- 
cvor possible, rather than to set up a oertam prob- 
ability of its truth, and in this type of work a demon- 
stration can be secured only by controlling the food 
consumption of the experimental animals m such a 
way that the intake of food by comparable groups 
18 the same, either absolutely or in proportion to their 
requirements. 

The many different problems in which this question 
of experimental technic is involved can only be ap- 
preciated by spemfio illustrations The significance 
of food int^es is involved in every step of the method 
for the ^Inological analysis'’ of foods introduced mto 
rather general use about twelve years ago, and the 
liegleet of dietary control with reference to the 
amount of food consumed is a proper obstacle to the 

1 The eobelutioa has also been drawn that rats eat la 
eceordaace wi^ thsir energy requiremeats rather then 
in Beeordaaes with Uie baloaoe of nutrients in the ration. 
^i^*nrtb8naore, stony instaiMes hove been reported in the 
literature la wkM inadequate diets are eotummed for a 
nonsiderqUe tisse la adeqnate omeuata, and vice versa. 


aeocptanee m toto of the dednetions ngarding the 
dietary deficiencies of the large nnmber of foods in* 
vestigated. The method has ootttxibuted valuable 
viewpoints to the science of nutrition and has un- 
doubtedly furnished an essentially accurate bird'a*eye 
view of the situation with reference to relative £o^ 
values. Nevertheless, the details of the results with 
reference to any particular food can not be consid- 
ered as established facts until confirmed by more re- 
fined methods As a pioneer method, it has served 
its purpose well, but pioneer methods are of use only 
m pointing the way to profitable investigation by pro- 
vi^ng working hypotheses, it is unfortunately true 
that several laboratories are still using the method in 
a routine way in attacking spedfic problems 
A recent contribution from an agncultural experi- 
ment station, involving several years' work uj>on a 
large number of animals and rations, attempts a sd- 
entifle analysis of the factors concerned m the pro- 
duction of Tickets (posterior paralysis) in swine with 
no reference at all to the food records secured, though 
these records were extremely variable among the lots 
of animals compared If the efficiency of a number 
of rations in promoting growth or protecting against 
disease vanes in close correlation with the amounts of 
them consumed by the expenmental animals, it is but 
natural to suppose that the biological reactions ob- 
served may have been determined entirely by the in- 
take of food regardless of its composition If one 
of two comparable rations has mduced a more rapid 
growth than the other, as well as a greater consump- 
tion of food, there must always be a doubt as to the 
growth that would have resulted from the other ration 
if it had been consumed in as large amounts as the 
first 

Fortunately, the ambiguity inherent m the experi- 
mental results obtamed from the biological analysis" 
of a food by means of ad hbttum feeding experiments 
18 becoming increasingly evident to investigators in 
nutntion The prevailing tendency m determining the 
nutntive value of a food matenal is to consider eadi 
individual nutnent as presenting a problem m itsdf, 
to be investigated by a method found to be most effec- 
tive for that particular nutnent As a result, there 
ore available at the present time reasonably accurate 
methods for the determination of the protein values 
of foods and of the relative concentrations of foods m 
vitamins These methods differ essentially among 
themsdves in the experimental conditions imposed, the 
kinds of animals need, and their preliminary prepara- 
tion In the most accurate methods for the quanti- 
tative study of the distribution of vitamins, the neoes- 
Atj of seoaring definite intakes of the food materiel 
under investigation is fully recognised, although the 
intake ctf the basal ration used in providing a suffl- 
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dent souree of enot|;y and m eapjdementmg tlie food 
in all eflBential dietary factors except the one under 
investigation, is not oontrollod It may be questioned 
whether control of the intake of basal ration is not 
also advisable, since it will undoubtedly vary with 
different animals, and will bo inversely correlated 
with the intake of the food material being studied 
For the same intake of the food under examination, 
a variable intake of basal ration presumably would 
affect the rate of growth secured 

Much work has been done upon the existence of 
vitamins specifically concerned with reproduction and 
with lactation Feeding experiments with uncon* 
trolled food consumption have been used throughout 
this work, and sevened of the conclusions drawn from 
such experiments seem unwarranted because of the 
&i!oTe to realise that the biological performance of 
an animal may be distinctly different on different in* 
takes of food, particularly if the rations fed are not 
absolutely deficient m any essential food factor* The 
confusion prevailing in this field at the present tune 
and the slow progress being made may be considered 
as an mevitable result of improperly controlled ex* 
penmental procedures 

The question of the signtfiranoe of axginme and 
histidine in nutrition has occupied the attention of 
a number of mvestigators, in this country and m 
England, dumg the last ten years While it is the 
consensus of opinion that the mdispensabLlity of his- 
tidme is well established, the evidence is conflicting 
with reference to arginine Again the trouble ap* 
pears to be related to the methods of expenmonta- 
tion, %e, feeding expenmenis on rats in which the 
food intake is uncontrolled One laboratory rejiorts 
that the addition of either arginine or histidme to an 
amino amd mixture deficient m both renders it cap* 
able of supporting growth, a result indicating an in- 
terchangeabhlity of these two amino acids in meta* 
bolism Another laboratory has reported success m 
this experiment with histidine only, repeated attempts 
to supplement with erginme resulting invariably in 
failure to secure growth, though long-continued main- 
tenance of weight was occasionally observed This 
laboratory most emphatically denies the interchange* 
ability of arginine and histidine on the basis of its 
negative results Other laboratories have reported 
favorable effects of arginme additions to amino acid 
mixtures deficient in both arginine and histidine, 
though only maintenance of weight rather than 
growth resulted In those oxpenments in which food 
intakes are reported, it is a significant observation 
that where failure of growth and of maintenance 
resulted on the argmine rations, the food intakes were 
BO low that it 18 a fair suspicion that they were in* 
adequate for the maintenanoe of weight. In fact, 


the reeulis of this eeries of experfanents suggest that 
suceess m obtaining growth on the argmme ratioiis 
was in proporticm to the suooess in indoemg the 
animals to consume them. 

It IB perhaps a sound criterion that a ration can 
not be adjudged incomplete or inadequately balanced, 
until nutntional failure results when tt is consumed mi 
adequate amounts, or unless it induces distinetly less 
favorable results m experimental animals than a 
ration knomi to be complete, token they are consumed 
tn equal amounts’ Under the circumstances, there* 
fore, more significance would appear to attach to the 
favorable results obtained by arginme additions than 
to the unfavorable results It is undoubtedly desir* 
able that the mterchangeabihty of arginine and histi- 
dine in metabolism be oonfinned if possible, prefer* 
ably by some other method more amenable to inter- 
pretation, nevertheless, it is a fair conclusion that 
the negative results reported do not disprove the pos- 
sibility of an interchangeable relation 

A natural extension of such madequately con- 
trolled feedmg expenments to the solution of prob- 
lems of intermediary metabolism has been in evidence 
during the last few years The question whether tau- 
rine can replace cystine in metabolism has been 
studied m four laboratories by feeding experiments 
with small animals In one laboratory the reeulis 
obtamed were taken to mdioate the possibility of 
such a substitution, m two laboratories the non-com- 
mittal conclusion was drawn that no evidence of such 
a possibility was obtamed, while in one laboratory 
the negative evidence secured was the basis of the 
conclusion that taurine is ^'totally incapable” of re- 
placing cystme m the diet for purposes of growth 
However, the lack of control of food consumption m 
all these experiments m assuring comparable food in- 
takes among btherwise comparable groups, renders a 
definite interpretation of them difficult, if not im- 
possible 

Similarly, the results of expenments involving 
rations containing, in place of histidme, unidasole 
denvatives and other compounds with which it might 
be related biochemically, have been interpreted with 
reference to the possibility or otherwise of certain 
metabolic reactions mvolvmg this ammo acid. Ko 
cntioism can be made of the most obvious interpre- 
tation of such expenments when continued growth is 
observed; but when failure of growA results, inter- ^ 
pretation seems impossible, although it is commonly 
supposed to demonstrate that the ration used is in- 
adequate This, however, appears to represent an 

s As proof that this is not an impossible or Imprac- 
ticable requirement, the demonstration that non-leueSne 
ean not replace lysine in metabolism may be elted (Lewis 
and Boot, J Biol. (Them, 1080, acliii, 70). 
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Ni^pihve expenmeiital remits may have two mean* 
mgs* (1) They tnaj demonstrate definitely that some* 
thing 18 not true, and^ if this ontoome u quite unex- 
pected m view of contemporaneous theories and 
oonoeptions, the results may be of great significance 
On the other hand, (2) they may represent simply 
unsuccessful attempts to demonstrate somethmg, due 
to the use of madaquate expenmental methods or to 
the selection of unsuitable experimental conditions, 
m which ease they are of no considerable importance* 
It would appear that the type of negative expen- 
mental result obtained with madequately controlled 
feeding experunents should be classified under (2), 
since it has not been definitely proven by proper 
control experunents that the failure of growth or 
maintenance can only be due to the inadequate com- 
position of the ration 

As illustrating the ultimate result of a line of rea- 
Bomng that is so frequently implied and pursued m 
the interpretation of incompletely controlled feeding 
experiments, another recent investigation concerned 
with histidine synthesis in the animal body may be 
cited* In this study evidence was obtained of the 
successful substitution of histidine by imidaaolc lactic 
acid and also by imidazole pyruvic acid, and a dis- 
tmctly favorable effect on body weight of the addition 
of imidazole acrylic acid to histidine-poor rations 
was also observed. From the rates of growth secured 
on the different rations, conclusions are deduced eon- 
oeming the intermediary metabolites of histidine, the 
reversibility of the reactions involved, and even the 
relative speeds of such reactions These intcrpreta- 
tions fail to consider the great differences observed 
in the consumption of the different experimental 
rations, which have been averaged and sununanzed 
m the following table 


No. of 
periods 
aver 
aged 

Aver body Aver 
weight of dally food 
Bations rats intake 

gms gms 

Aver daily 
gam m 
weight 
gms* 

17 

Basal, no histi- 
dine 

99 

23 

-0 86 

d 

Basal, pins histi- 
dine 

107 

7.2 

+ 167 

4 

Basal plus imid* 
laetle aeld * 

98 

6.9 

+ 1.86 

4 

Basal plus Unid. 
pyruvic acid. ^ 

81 

8*8 

+ 046 

6 

Basal, pins unid*. 
aerylic acid... 

118 

8*2 

-0.10 

8 

Basal plus iulda- 
Kile 

108 

8.4 

-0*25 

^ll 
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obtained in prompt response to the chatigea u zatien, 
axe elosely correlated with the amounts of food con- 
sumed, end hence, in the absence of any endenoe to 
the contrary, may be the direct leeult of the variable 
food utake The experiments can not be said to 
demonstrate that the baaal ration was inadequate, 
since the daily consumption of 23 gms of food, no 
matter how well-balaaoed it may be, could not main- 
tain the weight of a 100 gm. rat The responses to 
the vanous additions to the basal diet may indicate* 
either (1) that the basal ration is in fact adequate 
and IS capable of supporting growth when consumed 
m adequate amounts, or (2) that the basal ration 
IS inadequate but that all of the imidazole derivatives 
added to it are equally effective substitutes for histi- 
dine, the variable growth secured dependmg primarily 
upon the amount of food consumed or, finally (3) 
that the basal ration is madequate and that the vari- 
ous additions to it are effective in replacmg histidine 
in metabolism m proportion to tbe amount of growth 
secured, the variable food intakes being a purely 
incidental manifestation of the infallibility of tbe 
animal appetite m consuming food in proportion to 
its completeness in meeting the body’s requirements. 
Tbe authors of this report subsenbe to the third in- 
terpretation, without, however, considering or refut- 
ing the other two 

These illustrations of published investigationB in- 
volving feeding experiments on anunals may be taken 
as proving that biological investigations are fre- 
quently based upon tbe implicit assumption that the 
amount of food on animal consumes has no effect 
upon growth and hence is not a legitimate part of 
the expenmental evidence and, therefore, may be 
disregufied m tbe interpretation of results, or upon 
the equally erroneous assumption that the amount of 
food an animal consumes is determmed solely by its 
value in nutntion An expenmental animal is con- 
sidered as a sort of biological reagent of marvelous 
accuracy and varied uses, capable of giving as signif- 
icant a response in body weight change to a change 
m ration, as tbe color response of a chemical indicator 
to a change in hydrogen ion concentration around the 
pomt of neutrality. Unfortunately this oonoepkon of 
the infallibility of expenmental animals can not go 
unchallenged, and the methods of experimentation 
blindly involving this conception are in need of re- 
vision They can not be considered to be properly con- 
trolled except when the rations whose nutntive effect 
it u desired to compare are fed in equal amounts to 
comparable animals* Even when the amounts thus 
fed are inadequate, due to the refusal of the meperi- 
mental animals to consume readily one or both of the 
ratiima, H is reasonidile to expect that the inferior 
ration will xdtixnaitdy induce a greater decline in 
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then the orther, or that it wiO lead to total 
nutritive edllaiw aooner. Admittedly experimenta- 
tion under these eonditions is not wholly satisfactoryi 
but investigaton riiould leooncile themselves to the 
fact that it IS difBcoIt to demonstrate the inadequacy 
of a given ration in any essential dietary factor when 
the experimental animal will not readily partake of 
it. Probably m many situationa of this character the 
use of growth experiments is contraindicated. The 
saeoeas of any biological mvestigation is undoubtedly 
endangered when the experimental animal will not 
cooperate to a certain minimum extent 

H H. MxtohslXi 
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SPECIAL ARTICLES 

OVARIAN SECRETION AND TUMOR 
INCIDENCE 

Fob several years an attempt has been made to 
build up, by selective inbreeding, lines of mice which 
should have a very high incidence of mammary can- 
cer, This effort has been quite successful, and it has 
been possible to establish two lines m an inbred dilute 
brown atock,^ which produce very nearly 100 per cent 
cancerous females. Among 183 breeding females of 
this dilute brown stock, taken in linear order from 
our ledger, 122 were tumorous. Of the remaimng 
rixty-one, many died before reaching tnmor age 
Under normal breeding conditions the neoplasms 
appear in the vicimty of the mammae of the females 
between the ages of four and fourteen months The 
tumors usually appear, however, between the begin- 
ning of the seventh and the end of the eleventh 
months, the mode being at mne months. 

It has been known for some tune that the internal 
secretions of the ovaries play an important part in 
the physiological condition of females 'during and 
after the gestation period That the influence of these 
hormones has also a direct effect upon the ability of 
mice to combat the growth of neoplasms has been 
demonstrated by Dr. L. C Strong* (1922) m his work 
upon transplanted tumors Dr Leo Loeb* has also 
publidied (1916) a brief note on the rifects of castra- 
tion and enforced non-breeding on tumor incidences. 
More recently (1927) Dr Carl F. Gori^ has published 
a very interesting paper on the results of castration 
and ovarian transplantation in mice. 

1 This stock has been developed from a single pair by 
Dr C C Little, and has been inbred, for the most part, 
by brother to sister matings dnoe 1909 
t Strong, L C , /our Expt ZooL, 36 1, 1922 
*Loflb, L., Bomres, Vol. XLTI, No. 1095, Dee. 24, 
1916 

e<3ori, Oarl F., Smpt JfeA, VoL XIV, Ko 6, 
June 1, 1927, pp 983-991. 


L WhatiatheeSeeteff 4lifDieediioa-d>x0adiiig«po^ 
cancer incidence in female mioef 
That either or botii of two fisetm: (a) the stfami^ 
lating effect of lactation and pregnancy, and (b) the 
effect of sex hormones, may be involved in the appear- 
ance of cancer in the atodc under obseivatiou, is 
demonstrated by the fact that wbrn 207 virgin femalM 
of the dilute brown stock were separated from the 
males before sexual maturity and allowed to grow old 
under exactly the same conditions as the stock nuee^ 
which m many eases were siblings of the virgin 
females, but twenty tumors have appeared among 
them, although the youngest of these animals is. 
fifteen and a half months old The earliest age at 
which cancer appeared was ten months, the average 
1A7 months, and the oldest seventeen months, as eon* 
trasted with four months, nine months and fourteen 
months fenr the breeding females (see Table I, lines 
land 2) 

TABLE I 
Aoa IN Montes 


Youngest 

Average 

Oldest 

Breeding fmnales ^ 4 

9 

14 

Non breeding females 10 

14 7 

17 

Oastrated feniries — 9 

Castrated males with ova- 

15 6 

18 8 

rian implants 8 

11 

13 


From this we may infer that enforced non-breeding 
driaye very markedly the age of tnmor appeaimnee 
and may even inhibit enturely the development of can- 
cer in mice, which would probably have had a high 
incidence of tumor appearanee had th^y lived a nor- 
mal sexual life. 

XL Will the female mouse grow a tumor whm com- 
pletely castrated t 

The ages at which tumors occur in the normal breed- 
ing females indicate that the appearanee of the neo- 
plasms IS closely correlated with the normal* activity 
of the ovary and ovarian honnonea One poesihilU^ 
is that cessation of ovarian action following a period 
of activity 18 the chief stimulating factor in prodiudng 
mammary cancer. If, then, females in which the 
ovary has functioned at a low rate for a time are 
completely castrated, it might be expected that iheae 
aniiDBls will develop tumors at an age whfadi le aotu* 
ally ytmnger than that at which normal breedSng 
females devdop cancer. With this in mind, 210 
females were spayed and aOewed to grow old under 
the same laboratory eonditions as the stock animale, 
To date twenty-one of these females have developed 

s Konnal activity of the ovary is here taken to msaa 
that sf a btssdl^ fesula jealher ttMmVk i 
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tomovB. However^ tiie agw nt wluob th«ie ammalB 
doydop neopllwmi u itrikingly bigber tiiaii«that at 
'wlacb the oormal breeding ammale develop oanoer« 
<See Table L) 

It appears item fluMe figures that the absence ot 
bonnone activity has a retarding effect on neoplasnuo 
development, and may even inhibit tumorous growths, 
Binoe practically all of the normal breeding females 
develop tumors if they live to 149 months of age, 
while in the eastrated females only twenty in 210 have 
developed tumor, although they have all reached an 
age equal or greater than that at which the oldest 
breeding female developed neoplasms 

The complete absence of ovanan secretion has much 
the same effect on cancer incidence as does forced non- 
breeding 

^ It appears from this that the secretions of tlie 
ovaries under ordinary non-breeding conditions are 
not primarily the ones which stimulate tumor, but 
rather that it is commonly those conditions of hor- 
mone secretion in anticipation of tlie feeding of the 
embi^o and young 

III Do testicular hormones inhibit the growth of 
mammary tumoral 

Since mammary cancer does not occur among the 
males of this race of mice, we might expect that pos- 
sibly the testicular hormones inhibit these neoplasmic 
growths If this is the ease, the removal of the testes 
would remove the inhibitor and the operated individ- 
uals would be likely to develop tumor* In order to 
test this theory, 241 males of this race of mice were 
castrated at about four weeks of age and allowed to 
grow M under the same laboratory conditions as the 
stock animals 

The youngest of these animals lived to be fifteen 
months old and the oldest twenty-two months of age 
without developing a single tumor The relief from 
inhibition caused by castration at four to five weeks 
of age is, tiierefore, not sufi&cient to allow the growth 
of mammary tumor There » a possibility that the 
testes of these mice had begun to secrete in sufficient 
amounts to protect these mice against tomor after 
eastration. Possibly, had they been castrated at an 
earlier age, different results might have been obtained 
This, however, is very fioubtfol* 

IV* Is It possible to grow mammary tnmors in cas- 
trated males by transplanting ovanan txasuef 

If it is the ovarian hormones wbidi are eaneing the 
growth of tumors, ovarian tissue transplanted to cas- 
trated mates encourages tumor development With 
thu in Bdnd, 210 main were castrated and a whole 
inqdanted anbcatanoously in the abdominal 
regum. The animale were then allowed to grow old. 
At the tiiDe of writing^ when the yonngest of these 
^afatfalfl Is tan m/a&m of «gi^ four ha /00 dsericpsul 


mammary hmotB — a thing never seen m the tbonsaiide 
of normal male imes of this inbred stock. 

It would seem that the agee of cancer appearance 
in these animals should approach the curve of the vir- 
gin females, although the numbers are very email. 

DiscmssiON 

These results are interesting in that they correspond 
very closely with those reported by Dr Carl F Cori 
(111^7) Our data, however, differ m several ways 
from hia. Whereas he castrated his females at 16-22 
days of age, we castrated ours at 28-35 days of age. 
Tumor was completely inhibited m his mice, while it 
was only partially inhibited in ours This somewhat 
supports his conclusion that spontaneous cancer in 
the mouse is due to the lack of ovanan hormones after 
having had the use of it for a time 

Dr Con reports that m his oastxaied males, to 
which he transplanted two whole ovanes, no tumors 
appeared Our experiment differed from his in that 
we transplanted but one ovary and obtained four 
males with mammary tumor from 210 animals treated 
m this manner It is of uiterest to note that patho- 
logical diagnosis shows these tumors to be of the same 
type as those developed by the females in this strain 
of mice, namely, adenocarcinoma. 

It is well known that m order to make sucoessfnl 
transplantations of tissue, the animals involved must 
be very closely related Possibly Dr. Cori’s failure to- 
feminue males was due to the fact that his stock was 
not sufficiently inbred, and the ovanan implant there- 
fore degenerated. 

C 0 NOLU 810 NB 

(1) Non-breeding reduces tumor incidenoe m mice 
and delays the time of tumor appearance (207 mace 
used). 

(2) Two hundred and ten female mioe castrated at 
2^-36 days behave mneb the same as non-breeding- 
females. 

(3) Two hundred and forty-one males castrated at 
28-35 days did not develop tumor, thus resembhog’ 
non-caatrated males 

(4) Spontaneous tumors, never obtained in tium- 
sands of normal males of the stock used, may develop^ 
in castrated males which have reeeived snbculaneoat 
transplants of ovanan tissue (210 operated— 4oiir 
tnmors). 

WlLLUU 8 Uxfwut 

liSBOBAToaT or ICahuaki Oxnmoa, 

IJKXVXB8ITY or IfxoBnux 

THE CHROMOSOMES OF THE RAT 

Ax attempt to use the chromosomes of tiie nt ait 
eonflmatory evidenoe in osrtaln j^iaiea of work em 



m 


8CIENGS 


UCVIi Ka 





human chromosomes brought out the fact that our 
mixed strain of laboratory rats shows an unusual 
situation in chromosomal behavior The number of 
chromosomes of the albino rat as determined from 
three independent colonies of the Wistar strain is 
42^ An examination of 38 rats from our colony 
shows that 21 of these possessed 42 and 17 had 62 
chromosomes The latter group is shown in Figures 
1 to 3, Figure 1 being a prophase somatic group 
of 62 chromosomes from the nucleus of a mosen- 
ehyme cell in the testis of an embryo rat of 20 
days, Figure 2 gives a tetrad group of 31 chronto- 
Bomes from a primary spermatocyte from the testis 
of an adult rat, and Figure 3 a prophase somatic 
group of 62 chromosomes from a mesenehymo cell 
from the ovary of an embryo rat of 20 days Thus 
two kinds of chromosome patterns occur in the same 
colony 

Sinoe these rats had been mated indiscriminately, 
the natural expectation would be that the rats re- 
soltmg from such unions would show 52 chrome* 
somes Rats with 52 chromosomes could not be 
found. Continued study of rat testes from the indi- 
viduals of our colony, regardless of whether the 
diploid eount was 42 or 62, showed that two kinds 
of secondary spermatocytes or spermatids are always 
present, one kind containing 21 chromosomes and the 
other 31. No variation in the number of chromo- 
somes present in the spermatogonia or the flrst sper- 
matocytes was found m any ease. The changes pro- 
ducing a spermatid with 31 chromosomes in the 42 
group or one with 21 chromosomes in the 62 group 
occur m the luteriunetic period or early prophase of 
the second spermatooytic division 

The absence of rats with 52 chromosomes led to the 
conclusion that a sperm with 21 and an ovum with 
31 chromosomes for some reason could not mate, like 
matmg only with like Confirmation of this was 
found m mating a strain of white rata obtained from 

I Painter, T. 8 , 1926, SoxxNOi^ VoL 64 


Professor Slonaker, of Stanford University, which 
was found to possess only the normal number of 4a 
diploid and 21 haploid chromosomes, with individuals 
from the colony Four such matings were made and 
the resulting 24 embryos fixed on the 16th day. All 
of these embryos had 42 chromosomes. Matings made 
at the same time among the individuals of the colony 
gave litters, some members of which had 42 and some 
62 chromosomes 

Our rat colony has oome from a cross made in 
Berkeley by Professor J A. Long about 1912 be- 
tween an albino (Ra$tu8 rattu$ norvegteua albinua) 
from the Wistar Institute mated with the common 
wild gray rat (B rattus norvegteua)^ or what was 
considered this species at the time. Slides of the 
testes of the original strain of pure albino rats show 
42 as the diploid and 21 as the haploid number of 
chromosomes. Unfortunately, no tissue is available 
from the original gray animal used as one of the 
parents of the hybrid stock 

It IS interesting that two wild gray rats (JB. raitus 
norvegtcua) obtained by trapping m one of the ware- 
houses m Oakland each gave a chromosome count of 
42 The number of chromosomes in the epermatida 
of these bos not yet been determined 

The following interestmg facts, repeatedly con- 
firmed, have emerged from these studies. 

L The albmons norway possesses 42 diploid ohro- 
mosomes. 

2, Two local wild gray norwaya were also found 

to possess 42 diploid obromosomes. , 

3, Our hybnd rat colony contains two typea of 
members, t^se with 42 and those with 62 diploid 
chromosomes. Each produce two kinds of sperma- 
tids, one having 21 and the other 31 haploid chromo- 
somes. 

4, Matings are evidently possible only between 
sperm and ovnm having a like chromosone number* 

OxavB Swm 
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SOME APPLICATIONS OF PHYSICAL 
CHEMISTRY TO MEDICINE^ 

The growth of knowledge, like moat prooeaaes of 
growth, IS autoeatalytic It is self stimulatmg The 
discovery of fact, prmciple or idea speeds the discov- 
ery of new facts, pnnoiples and ideas Progress ifl 
thereby self accelerating, althoogh the acceleration is 
not constant, but increases for a time after each 
discovery only to slow up or to come to a constant 
velocity until some new catalyst is discovered A 
remarkable feature of this growth of science, a fea- 
ture which shows that knowledge is indeed an oiganic 
whole, 18 that an idea or fact discovered m one 
branch of science often serves as a catalyst to a very 
remote and apparently unrelated branch 

Nowhere is this illustrated better than in the reper- 
oussions between physics, chemistry, biology and 
medicine The study of what is going on in an 
evacuated glass tube provided with electrodes, when 
there is a strong difterenee of potential between those 
electrodes, results m the discovery by a physicist, 
Crooks, of the so-called ^^cathode ray” , study of this 
ray by another physicist, Rontgen, leads to the dis- 
covery of the X-rays set up when the cathode rays 
impinge on glass, metal or other solid surface, and 
as a result the physician is provided with a measiB 
of seeing the bones, the stomaeh, intestines, heart, 
ureters, and gall-bladder of a living man , of learmng 
whether these are normal or not, and he is in addition 
provided with a means of treating successfully many 
hitherto hopeless conditions 

But the effects of this discovery do not stop here, 
even more important to physiology and medicine is 
the resulting study of the mechanism by which the 
X-rays act upon the body For it is clear that if 
substanoes are opaque to X-rays, they must absorb 
such rays And when they absorb such rays the 
energy m the ray is passed to some substances in the 
tissues, or to substanoes which have been introdueed 
into the cavities of the body to make theur outlines 
visible Now molecules of substanoes which have ab- 
sorbed energy are m a quite different condition from 
molecules of the same substance which have not. 
Energy is that which gives the power of acting. So 
substances whudi have absorbed energy are thereby 
rendered far more reactive than they were before. 

1 Lecture given at the Univerrity of Buffalo, April 18, 
1987, on the Harrington Foundation. 
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Brfjpg thuB reactive they become more toxio, or sioie 
curative. Or they may be destroyed. 

Henoe the study of the luminosity of gases in par- 
tially evacuated eleotrode tubes, besides causing a 
revolution m physical theory, ultimately resulted in 
providing a method for introduomg energy into the 
interior of the tissues of the body, which energy is 
useful in destroying tissues which are overgrowing, 
such as cancers, or vanous glands, or in destroying 
parasites. 

A tremendous and rapid development of diagnosis 
and UierapeutiCB, a development still in progress, 
has thus resulted in medicine from a diseovery made 
m a totally different field of science It is indeed 
as if m the body of knowledge an organ called physics 
secreted a hormone, which led to the intense develop- 
ment of another remote organ, called medicine. And 
it IS almost certain that medicine or biology thus 
stimnlated will ultimately react on phyaicB to produee 
in its reperottssion as great an effect on it When 
this repercussion comes it will probably revolutionize 
the physicist’s conception of matter. 

It is mdeed true that all of the organa of the body 
of knowledge are thus metabohcally and nervously 
coordinated and they act and react on each other 
leadmg either to an acceleration of development of 
old organs, or to their atrophy, just as in the body 
of a tadpole, the thyroid hormone enormously stimu- 
lates the development of the limb buds, while it pro- 
duces atrophy of the tail and the gills, organs no 
longer useful in the changed conditions of the life 
of the progressive organism 

Nowhere is this interdependence of the sciences 
better illustrated than in the interrelation of medicine 
and physical chemistxy, and no better example can 
be found than here of the saying that a scientific 
man never knows what be is doing For he, no more 
than others, can look mto the future to see what the 
consequences of his work will be The results are 
always concealed from him All that he can see is 
the effect of ideas after they are past He is blind, 
for no one can see oven sixty seconds into the future. 
The past is illuminated by the light of memory, the 
future 18 wrapped in the impenetrable darkness of 
fate, or lighted only by the deceptive and ghost-bke 
glimmer of the law of probability. 

Physical chemistry itself was m a large measure a 
result of a discovery by botanists Plants, as you 
know, are among the most interesting of animals. 
They differ from other animals m that they are sessile 
— ^tbey do not move from place to place, and they 
possess chlorophyll, a wond^ul apparatus for oatch- 
iBg and utilizing the ethereal vibrations of lifi^t. 
From this captured light they derive their own vital- 
ity; and they unpnson part of it, which tibey do not 


need themselves, in oxygen vAkh tamed loose in the 
air eonstitutes a great reservoir of vitah^ from 
which we and all aninuds get our hfe. Now plants 
have a mreulation not so nnlike the mreulation of the 
blood of animals. It is a circulation of sap; a sap 
containing food — ^mineral and orgamo — ^whieb streame 
op to the leaves and buds and growing parts and 
nourishes them The pressure of this sap was first 
measured by Stephen Hales, who also measured the 
pressure of blood, two centuries ago 

It has always been a puzzle to botanists how the 
movement of this sap is produced, and many of the 
great botanists have worked upon this problem. 
Among them were Dutrochet in France, and many 
years later De Vnes m Holland and Pfeffer in Ger- 
many. These earlier woi^era had the idea that the 
nse of the sap might be due to a process which was 
similar to that which occurred whCn a pig’s bladder 
full of sugar solution was placed in water Water 
then entered the bladder and a very high pressure 
was thus generated leading to the distention of the 
bladder This process was called osmosis. The pas- 
sage m of the water was called endosmosis, that of 
the sugar out, exosmosis It might be that in the 
roots, water was thus imbibed and the sap expanded 
in volume was forced upward and mto all the twigs 
of the plant Modem work makes it doubtful 
whether this is the mechanism, but one begins with a 
simple theory To make this a soientiflo theory it 
was necessary to measure the pressure of sap on the 
one hand and the pressure which solutions of sub- 
stances in water were capable of exerting when they 
expanded, on the other It was necessaxy to see 
whether such an osmotio pressure could account for 
the nse of the sap. 

The botanists De Vnee and Pfeffer measured the 
osmotic pressures of salt and sugar solutions, and 
largely because of these measarements a new sdenee 
was bom, the science of physical ohemistiy The 
botanists did not know they were creating this new 
science They themselves did not solve t]to proUem 
of the movement of sap. That is a vital problem 
and according to Professor Bose’s recent weric, in- 
volves the vital pumping activity of certain edls of 
the plant, analogous m their rhythnucity to the beat- 
ing of an animal’s heart. But while De Vries and 
Pfeffer did not solve their problem, out of their work 
two fundamental concepts came; the first was eon- 
tnbuted by the great Dutch chemist, Too’t Hoff^ 
From ibB observations of Pfeffer he sh^ed that the 
osmotic pressure measured by the botanist was ex- 
actly that presBuxe which a number of nudeeules of 
hydrogen gas equal to the number of eugmr moleciUiB 
m the sugar solution would exert if the mobnilM cff 
gas wa» eonflned in a volume os large as that of the 
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ibhitkm; and fartliecniora the vaxiatioa of the oaaiotio 
pareanue with Uonperature waa the eoise as that of 
hydrogen gas with temperatoie. 

This idea of van't Hoff when united with the facts 
of Pfeffer made a catalyst which stunniated a great 
Tolnme of work throwing light on the nature of soln- 
tiona; and it caused that development of physical 
chemistry, of the apphoetion of the methods of 
phyaiCB to the study of chemistry, which resulted in 
the splendid growth of knowledge m this branch of 
aoieuee which occurred from 1880-1920 

The other great contribution, developing from the 
facts discovered by these botanists, was that made by 
Arrhenius De Vnes found that most salt solutions 
had a higher osmotic pressure than van’t Hoff's law 
of correspondence between osmotic and gas pressure 
indicated The Swedish physical eheimst, Arrhenius, 
pointed out that this was probably due to the dis- 
sociation of molecules of salt into two or more frag- 
ments, a dissociation analogous to that which occurred 
in some gases, such as nitrogen pentoxide, and that 
the extra pressure observed was due to these dissoci- 
ated parts of molecules Furthermore, he identified 
the dissociated parts with the ions described by Fara> 
day and Clausitts, These ions were electrically 
charged bodies which earned the current resultmg 
when electrodes were put into a salt solution* This 
fruitful idea was established as a fact by expenmont 

Thus was founded the theory of ionic dissociation 
which revolutionised chemistry, and of which the 
apphcation to medicine have been extremely im- 
portant 

Something further was required, however, to make 
these two simple and iQuminative conceptions of value 
to medicine. This something was the discovery that 
such colloids as existed m living matter were elec- 
tncally charged. This discovery was made by Sir 
William Hardy in Cambndge, England, about 1898 
He found that the protein particles in solution when 
subjected to the action of electrodes— that is of the 
electno field— often migrated m the field, sometimes 
going m the direction of the current to one electrode, 
sometunes to the other, and sometimes not moving. 
Sines all particles which migrate in an deetric field 
must be eleotrically (duurged, this proves that protein 
coMdal particles were often electrically char^. 

Tina discovery completed the f undanmtal work on 
the dectrioal atote of the protoplaamic constituenta. 
Protoplasm was seen to consist of colloids which 
oftan at least were electrieaQy duurged; and the 
salts present wen also in the form of eleotnoally 
diaxged partUei. 

It is impomible to give tboae vdio wen not at the 
tiine engaged in studying these profalems a eonception 
«f the wonderftdiy dsrifyiog effeet on Idology and 


medicine of these few einqile facts and theories. But 
a basis was at once given for the explanation of 
many until then wholly obsoun things The speaker 
was so fortunate as to have a part in this great 
elanfioation. It provided a soientifio basis for the 
many important contributions of dectro tberapentics, 
including the recent development of diathermy, it 
gave an explanation, incomplete to be sure, of the 
electrical phenomena of living things and of dectri- 
oal stimulation and depression The reason why the 
acidity or alkalinity of the tissues was so important 
for their normal function was seen to be a nataral 
result of this dissociation, amee any change in hy- 
droxyl or hydrogen ion concentration at once changes 
the state of aggregation and the physiological activity 
of these protems The discovery of the importance 
of hydrogen and hydroxyl ions led to the recognition 
of the diseased state of amdosis, of the importance of 
the mamtenanee of the neutrality of the tutsues and 
organs And recently it has led also to the recogni- 
tion of the evil results of deviation in the other direc- 
tion toward alkalosis. The pathological states of 
acidosis and alkalosis appeared from this discovery 
first as a probability, and then by experimentation 
as established facts And the results of upsetting 
the amd-base equilibmm, or the balance of the salt 
solution, m the blood and tissues, could be forecast 
m theory and were established in praotiee 

For the first time, also, we had an explanation of 
why mercury, silver, gold and copper salts should be 
so vastly more toxic than salts of sodium, potassium, 
magnesium, calcium and iron This followed from 
the discovery that the amount of energy liberated 
when the ions lost their charges was a measure of 
their toxicity. Sodium, m the metallic form, was so 
extremely toxic and caustic because it contained a 
vast store of energy which it liberated when it 
changed to the ionic form, and mercury and silver 
m the lomo or salt form were so toxic and caustic 
because they contained a large amount of energy 
which 18 liberated in changing toward the state of 
metaUio mercury or silver or when united with any 
substance. 

There was still another of its concepts which was 
destined to throw great light on phyaological and 
pathological processes. This was the concept of 
oxidation developed by physieal chemistry. It may* 
be called, indeed, the electne theory of oxidation. It 
was the next step necessary to take if we were to be 
able to give an eleetneal description of life; for 
oxidation— that is respiration— -is the means by which 
all living things get their energy. 

Before the era of physioal chemistry there was no 
good eonception of oaddatimi other tium the ordinaiy 
one of anion with oxygon. This is of ooorse the 
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original meaning of the word ozidatum^ which sig* 
tuflea literally a aounng, for the reason that acids 
are produced when oxidation occurs of most although 
aot of all materials The word oxygen itself means 
Jiterally the ^^maker of acids But there was no 
general explanation of the nature of all oxidations 
mxoh as that of metals by acid, of the iodine m iodides 
by feme salts and so on, where oxygen was not in- 
TolTcd The physical chemist discovered what was 
really at the bottom of all oxidation whether they were 
■due to oxygen or not In all cases of oxidation he 
louud that there is an increase in the number of 
positive valences in the substance oxidized, or, what 
is equivalent to this, a decrease in the negative 
valences And, finally, when the electneal and elec- 
trome nature of valence was finally understood a few 
years ago, it was seen that in every case of oxidation, 
the oxidised substance lost a negative electron, and 
thus gamed a positive charge In other words, xn 
every oxidation there is always a flow of clectnoity— 
of positive electricity — since the current is always 
supposed to be in the direction of movement of the 
positive, from the oxidmng to the oxidised body 
Oxidation, then, was seen to be in reality also an 
electrical affair, and every electneal current to be 
endowed with the potentialities of oxidmng The 
gzeat value of this conception of physical chemistry 
to medicme consisted m that it gave for the first tune 
a rational explanation of the electneal currents which 
are found everywhere m the body. As every physi- 
cian knows, whenever the heart beats there is on elec- 
trical disturbance which is propagated from the heart 
throughout the body By leading off from the hands 
or from one of them and the feet, or from tongue 
to foot, or m other ways, these currents may be made 
to traverse circuits outside the body, and are then 
readily perceived and registered by a galvanometer 
These extra corporeal currents have now become a 
valuable means of investigating the physiology of the 
heart beat and of aid m diagnosis of heart disease 
of venous kinds. The exact way in which these cur- 
rents ore generated m the heart is still not certainly 
known, but enough is known to permit the statement 
that they are correlated with the process of oxidation 
which occurs m the heart muscle and which supplies 
the energy for its muscular contraction. 

Moreover, it is now becoming clear that these cur- 
rents, thns traversing the body, are m some cases at 
least of very great importance to it Many years 
ago the speaker discovered that the well-known 
polarity which all organisms show, both plant and 
mumal, was at least m some mstances accompanied 
by, if it was not the expression of, an electneal polar- 
ity. By organic polanty 1 mean the difference be- 
tween the loot and the apical end of willow and 


other stems; the tendency of tibe apical bad to hM 
back the development of buds below it; the tendeney 
of the piece of a hydroid, a sessile animal, to form a 
polyp at (me end and stolons or roots at the other* 
I found that that part of the animal which wotdd 
most rapidly regenerate a part out off was always 
electrically negative (to the ourrent outside the body) 
to the part winch regenerated more slowly, and I 
suggested that these differences of electrical potential 
between different parts of an organism, small though 
they were, might be of very great value particularly 
m the differentiation of organa and tissues in the 
course of embryonic development 

This suggestion has now been put on a very much 
firmer basis by the discovery by Child that there is a 
gradient of metabolism, which is aocompanied by a 
gradient of an electneal kind, in all developing organ- 
isms, the nervous system, or its fundament, is the 
point of maximum growth and chemical change, and 
this point 18 electro-negative to the rest of the body , 
and that this gradient m some way or other controls 
development along the axis It is an important fac- 
tor m inhentanoe and m the attainment of the form 
of any animal Furthermore, Lund has snooeeded m 
showing that by altering the electrical polanty it » 
possible by mmuie currents to alter the character of 
the development, thus showing that my guess as to 
the importance of these currents in embryology was 
correct. 

The physical chemical conception of the electrical 
nature of oxidation has, therefore, been of impor- 
tance in interpreting the cause of the electneal phe- 
nomena of living things and has helped in the un- 
raveling of the complicated mechanism of inbentanee 
It explams at once the dependence of these electneal 
currents upon respiration and vitahty, and accounts 
for their origin 

In another way too this electneal theory of oxida- 
tion IS of value although not many applications of 
the facts to medicine have yet been made It fur- 
nishes a basis for understanding why some things can 
be oxidized and others C 4 ui not be Clark, in Wadi- 
ington, has particularly shown the relation between 
the ease of oxidation of any substance and what u 
known as the potential of an oxidizing electrode un*' 
mersed m a solution m whidi the substance is under- 
gomg oxidation. Among the results obtained by the 
use of this method has been the proof that when 
methemoglobin is formed in Ihe blood there has been 
an oxidation of the iron in the hemoglobin molecule 
so that it has become ferric iron, whereas in the 
ordinary oxyhemc^lobm the iron u not oxidised but 
IS in the ferrous state. This discovery wiQ probably 
eventually throw light on the medutnism of ImncH 
globin requration and will perhaps enable ns io 
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imdeivtaiid the natore of the noion between oxygen 
and hemogloldii. 

Time are mnply a few of the appboations in medi- 
etne and eognate soienoes of the fundamental conoep* 
turn of phyueal ehemistry that all oxidation is a 
pzooess of an eleetneal nature. 

But there is a more important aspect even of this 
work than those presented The great problem of 
biology IB the source and nature of our vitality It 
IB known that as long as we live we continue to 
breathe and that variations m our vitality are accom- 
pamed by vanations in tissue respiration and by 
electrical phenomena of the highest interest I will 
mention only one of these ourious phenomena which 
has to do with the alteration of the electrical resis- 
tance of the body under stress of the emotions This 
phase of animal electricity was being particularly 
studied five or six years ago by Professor A. D. 
Waller^ the able English physiologist, just before his 
death The effect of emotion was demonstrated to me 
by bis son, Mr J C Waller An electrode moistened 
with salt water was put on tiie palm and another on 
the middle of the back of my hand and these elec- 
trodes were connected with a galvanometer It was 
then found that there was a current runnmg through 
the tissues of my hand, from back to front or vice 
versa I do not for the moment recall which way it 
went, but that is of no consequence for our purpose 
When this eurrent was balanced through the galva< 
nometer by another current just equal to it and run- 
ning in the opposite direction, the galvanometer mir- 
ror came to rest and the spot of light reflected from 
this mirror remained steady. A horn of a motor 
was then suddenly sounded behind me. The instant 
this noise was made the galvanometer imrror was 
deflected There was an instantaneous increase m 
the current through the palm of my band, due either 
to Ian increased electromotive force or decreased 
resistanoe of some or all of the tissues of the hand 
under the influence of the emotion caused by the noise. 
The eurrent through the galvanometer was thus in- 
creased and the spot of light swung off the scale of 
the galvanometer. After it returned to normal the 
following experiment was tried. Mr Waller picked 
up a pm where 1 eould see him and started toward 
me saying : am going to pnok you with this pm ” 
The instant he said this and approached me, the cur- 
rent of my band changed agam and just m the same 
direotaon as before and the spot of h^t swung off 
the scale, so violent was the eleetneal disturbanoe set 
np by tl^ remark and action. 

Whatever explanation may be given of this curious 
elteratieii m deotrieal resistanoe or e mf. of the 
body under the influence of emotion, m both these 
v$m prbbidily the emotion of fear, they are oertamly 


m 

Buffioiently remarkable. They ment a careful study 
and, as you all know, Dr. Cnle, with his great genius 
for seeing far mto things, has at onoe attacked this 
very problem and brought it mto relation with many 
diaea^ states. Aecor^g to his view there is some 
kmd of a reciprocal vanation m resistanoe between 
the liver and bram 

No one can predict the future, but 1 have a feeling 
that the mvestigation and elucidation of these onriouB 
eleetneal disturbances, which are usually correlated 
with oxidative changes and with the emotions, will 
ultimately throw great light on the nature of vitahty, 
and also perhaps on the causes of disturbed person- 
ahty, states of mind, whieh have at present no 
tangible clue as to their ongm 

Among the most important developments m phys- 
ical ohemistry of recent days has been the develop- 
ment of photochemistzy This seems to be the great 
field of the immediate future Here there have been 
two very fruitful ideas or conceptions mtroduoed 
which are playing havoc with old theones of chem- 
istry and letting m a flood of light upon regions 
which have been obscure These two fundamental 
coneeptioDs are (1), the idea that molecules and atoms 
may exist m several different forms, these forms dif- 
fermg m the amount of energy they eontam, and 
(2), what 18 known as the quantum theory The 
quantum theory is the theory that energy is radiated 
through space m definite units which are ealled 
quanta A quantum of energy is numerically equal to 
the product of a constant, the quantum constant, of 
which the value is 6 547 x 10 ergs seconds, multi- 
plied by the frequency of the vibration of the energy 
radiated 

The first of these conceptions, that atoms and 
molecules which are alike in other respects may differ 
m the amount of energy they eontam and so behave 
differently, is duo m large measure, m its later devel- 
opment at least, to the work of Baly, of Luverpool^ 
hut is an essential part of the conception of the atom 
developed by Niels Bohr Bohr showed that the atom 
of hydrogen might exist m several different fonm^ 
the single electron which it oantams revolving about 
the positive center m several different possible orbits. 
When the electron was farthest out the electron orbit 
had the largest amount of potential energy m it; and 
as it was easily displaced from this position to one 
of the orbits nearer the nucleus, it radiated Uie dif- 
ference of energy of the two orbitB when it was 
displaced. This oonoeption is of very great impe^ 
tance to physiology and mediome. It means that a 
substance whieh is in its stable and energy poor form, 
where it is very unreaetive, may be raised by the 
absolution of energy to another form in wMeh it is 
very reactive and unstable. Thus chlorophyll wbea 
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it abBorbs energy fram tiie sunlight passes the energy 
tints absorbed, or s part of it, into the oxygen of 
eaxbonio dioxide. The oxygen thus wriehed mth 
energy dissociates from the carbon atom, leaving the 
latter to umte with water to make the carbohydrates. 
The oxygen oontams more eueigy and is larger than 
it was when in the form of carbon dioxide as some 
of the electrons are out in larger orbits. When this 
oxygen is drawn into our lungs and sent by the blood 
to the tissues it nmtes with the colls of the body and 
passes this imprisoned sunlight over to them, and it 
u in this way that we get energy The oxygen atom 
when it has lost its energy returns again to the form 
of the oxygen in carbon dioxide. If there is mental- 
ity, as well as energy, in sunlight, it is quite possible 
that we secure our mentality also from oxygen; and 
tiiat in this way our vitality is derived from the sun. 
The energy passed to the living matter by the oxygen 
IS in turn passed by it to the foodstuffs, which as they 
come into the body are m their most stable end un- 
leactive form. The carbohydrates, fats and proteins, 
thns ennched by ibis energy which came from the 
oxygen, are rendered highly reaotive and are enabled 
thus to change into the myriad of things tb^ change 
into m the oourao of metabolism. Thus this eoncep- 
tiem of atoms having available energy in them and 
existing in different states, of which the most reactive 
may be called the living state, enables us to form a 
pretty clear idea of the fundamental metabolism of 
the body Above all, it makes clear for the first time 
why oxygen is necessary for the metabolism of the 
body, and why growth stops as soon as anesthesia is 
produced and respiration stops 

Probably the most remarkable work along these 
lines of photochemistry is at present being done by 
Professor Baly, of the University of Liverpool, in 
England He has succeeded m making several typ- 
ical vital syntheses by means of ultra-violet light 
He has thus made possible a 'concrete theory of the 
origin of living matter on the earth’s surface by 
the action of light 

This same conception makes clear also why light is 
necessary for the proper development of the bones 
and teeth Vitamine D, the antiraoiutio one, is in- 
deed nothing else apparently than ergosterol which 
has been ennehed in energy by the absorption of 
light It IS either the ennched ergosterol itself, or 
a denvative of the ennched form 

The second conception, that of the radiation of 
energy in quanta, is at present upsetting the old idea 
of light and matter It is having also an effect in 
biology Certam frequencies, or only certain quanta, 
are absorbed by the blood pigment, hemoglobin. It 
is a very important and wholly tmsolved problem 
what becomes of this energy which is absorbed. Is it 


reradiated at a different wave-length or is it passed 
on to cholesterol or some other eonstitaait of the wall 
of the red Uood cell so as to make the antiraAttie 
vitamine or some other vitaminef Why is the Uood 
redf It must be that the particular light absorbed 
18 of tise to the body in some way or other. I leave 
this problem with you to reflect upon. It may be that 
the healing power of lifi^t on wounds may be an in- 
direct effect of the absorption of light by the blood 
pigment rather than a direct effects upon the wound 
tissue itself. Perhaps its action m tuberenloaiB is 
also correlated with this red color. What we need is 
the study of the particular wave-lengths of quanta 
of energy which are made use of in tubereulosis and 
IB the healing of wounds, in the prevention of nckets 
and so on. Perhaps each tissue may have a favor- 
able reaction to some specific frequency of the light, 
absorbing certain quanta but not others 

In the University of Gmcinnati some very interest- 
ing experiments are being earned out along these 
lines It has been found for example that bacteria 
are not killed by all ultra-violet light rays, but only 
by certam specific wave-lengths And the siuiymeB 
axe killed by other frequencies, so that it has been 
possible to stenluse vanoua enzymes without in any 
way injuring them by exposing them to eertam 
specific wave-lengths. This work of Professor 
Schneider and bis associates may have very impor- 
tant results for the sterilization of vaccines, serums 
and so on. In other words, the lethal effect of light, 
and particularly of ultra-violet light, does not m- 
crease gradually as the wave-lengths of light lued are 
shortened and the frequency and energy is increased, 
but no effect is produced until a certain frequency, 
a certam definite amount of energy, is reached whA 
a very fatal action is found to occur There is no 
doubt that the application of the newer eonoeptions 
of radiant energy will greatly enlarge the usefnlaess 
of ultra-violet light, X-rays and orduuuy light, m 
their therapeutic applications. Photoebemistry is 
the newest of the branches of physioal chemistry but 
it promises to be one of the most valuable in its 
medical appboationa. 

Still another developmmt of physmal chenustry 
and physics of recent years promises to be of groat 
value m biology. I refer to the cathode rays and 
radio-actmty. The effects of negative deotroos whan 
shot out of atoms or poured upon living from 
a cathode ray tube are remarkable I will ffnt con- 
sider the latter way of applymg them. The wonder- 
ful tube, recently perfected by Dr. Coohdge, of the 
General Eieetnc Company, enables ns to apply dee* 
irons to tissues m far greater dose and traroUiig witii 
far greater speed than has been posdbte UtiMtou 
What the ultimate dtects of tiiia deotneal bnmhard^ 
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Bunt of bttniM am it ia too Boon to aay. Cartainly, 
iHVWover^ tbeir eSeets are striki&g in the extreme. 
When the eathode parbeleB travelmg at high apeed 
itrike any object they do several things. They oause 
many things to flnomoe. They generate also very 
abort X-rays which penetrate the tissues much deeper 
than the cathode paitiolee themselves can do Even a 
second of exposure of the belly of a rat to a soffteient 
dose will kill the animal not immediately, but after a 
certain tune. The rays are extremely destmotive, as 
the amount of energy thrown upon the spot by these 
particles moving almost with the speed of light is very 
great Whatever the ultimate usefulness in mediome 
of this tube may prove to be, it has placed m the 
hands of the investigator a new instrument, and we 
may look forward with conddence to useful knowledge 
denved from its employment 

But one of the most interesting of the recent works 
in this direction is that of the Dutch physiologist, 
Zwaardemaker We have atoms within us which are 
generating these cathode rays. So far as we know 
at present the element potassium is the only element 
in the body which is radioactive It is the only 
element which generates cathode rays at any other 
than very rare intervals The whole of the very 
weak radioactivity of our tissues is due to the pres- 
ence of this element Some atoms of potassium are 
going to pieces every second m our bodies. When 
they do so disintegrate they discharge a negative 
electron whidi is moving at about two thirds of the 
velocity of light and the rest of the atom changes into 
something else. What that somethmg else is, is not 
known, 1 believe. A negative electron moving almost 
with the velocity of light may cause very remarkable 
things to happen in any molecule it passes through. 
Potassium is for some reason necessary for all forms 
of life. Howell found that it was necessary in the 
heart for the impulse from the vagus nerve to reach 
and atop the heart. Zwaardemaker has suggested 
that It u necessary perhaps for the sensitivity of 
evcEfy synapse in the body. 

Zwaardemaker has made the following caleulations: 

There are in the body about 40 grams of potassium. 
This is on enormous number of atoms It is ap- 
pnMdmately OxKpa. The radioactivity of potassium 
is smaU when compared with radium. It is only 
about four one milliontba as active as radium. The 
total number of atoms decomposing per second is not 
large, bat m the body it is 80,000. Eighty thousand 
atoms of potassiiim then axe deoomposed in our tis- 
i^es every second and disohargmg this number of 
eteetroni at a very high velocity. These electrons 
have 0.(98 ergs of kinetie energy, or Ibey furnish 
IjiOOO exgs per day. This is 46 microgram-calones. 
hs aioomit of energy tbue liberated » hence very 


smaU, almost ineoneeivahly small. It is in the ratio 
of 1*S6A hiUums when compared with the whole 
basal metabolism. But small though it is it may be 
of very great importanee Zwaardemaker states that 
It » possible to xeplaoe the potassium in the perfusion 
fluid of the heart with an equal dose of other radio* 
active matenal such as radium emanation or uranium. 
He computes that m one eighth of a oc. of our bodies 
there are eight trillion potaasiom atoms, of whidi 
each seeond one amves at the end of its Me as potas- 
sium and changes mto something else, at the same 
time shooting out of its nucleus a single negative 
electron with one third microerg of energy. Of this 
energy one half is lost in 1 mm., and m 2 mm. only 
one foarth remains. This charge traveling at high 
speed will effect the molecules it passes througL 
Every part of the one eighth of a ce. is every seeond 
subjected to this influence. In muscle and nerve espe* 
eially this is happening, as they contain the most 
potassium, in bone and lungs it is almost absent. 
Therefore, says Zwaardemaker, every second there is 
a stimulus of one third microerg applied m every 
one eighth ec. of the body ‘*In the presence of the 
proper receptors noticeable results from a stunulns 
of this sixe ought be expected.” ”For example, the 
minimum energy perceived by the eye is about 
0.7 X 10"^^ ergs The energy of a beta particle from 
potassium is 4,000 tunes this A star of the first 
magnitude twinkles at night with 30 to 40 times le» 
energy than that of a potassium atom when it ex* 
plodes. The amount of energy necessary for the ear 
to hear is 0.3 x 10-* ergs per second on the drum. In 
17 thousandths of a second, the minimum time neoes- 
sary for the perception of sound, this would give 
1 1 X ergs, which is the one twenty-five hundredth 
part of that of a potassium atom on exploding. The 
energy of an ordinary conversational voice at two 
meters distance is figured to be on the ear drum 
1 X 10'* ergs The potassium atom has 275 tunes this 
amount Zwaardemaker suggested in this way that 
the energy thus set free in the proper place and with 
the proper reoeptors to catch it may be a very im- 
portant factor in the automatuuty and activity of the 
nervous and muscular and other systems of the body. 

There are still other even more fundamental oon- 
ceptions than any yet quoted from the field of phys- 
ical chemistry, which probably in the course of 
time be applied to biology and medicine. These are 
the new conceptions of the nature of time and 
and energy which have already upset all the founda- 
tions of mechanics and physics Their efEseta on 
biology are already beginning. No one can say what 
they will do to and for this smenee; they seem, how- 
ever, to have the eflEsot of putting mentality of some 
kind into the inotganie as well as the oxgaaie and tkos 
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to op«ii eattrely new vutaa in. biokc7* They sog^ 
getfc n method by which matter can be made, and they 
Qifler, or seem to offer, an escape from the pnrely 
meehamstie theonee of conduct and life. It would 
take much longer, however, to consider these revolu- 
tionary oonoepfetons than we have time for to-mght, 
and I will only call your attention to them in passing 
Thoee of us who are alive twenty years from now will 
probably in that tune have passed through a revolu- 
tion of biological thought as great as any the world 
has ever seen And this revolution will unquestion- 
ably have important consequences for the physician 
and his patient. 

I have by no means exhausted the applications of 
physical chemistry to medicine In fact, I have men- 
tioned only a very few which have particularly inter- 
ested me But I shall have compassiou on you and 
stop with these. 

I believe and hope that the development in our 
knowledge of energy and matter and vitality, develop- 
ments which are impending, will stimulate above all 
the science of therapeutics, that step-child Cinderella, 
at present hardly tolerated, and boxed about most 
unkmdly, to our great disgrace, in every American 
medical schooL I believe physical chemistry, or 
physics with chemistry, is spinning for her a new 
dress, a dress shining and splendid. Once bedight 
m it she will dazzle the eye and warm the heart of 
even the oldest, most experienced and most cynical 
among us, and be seen for what she is, the fairest 
daughter among the medical sciences And I venture 
to say that ui no way can the science of physical 
chemistry serve medicine better, playing the idle of 
Prmce Charming, than by leading this Cinderella 
from her position of drudge to the throne of medicine 

For it 18 the neglect of therapeutics, which is, I 
bebeve, one of the most serious shortcomings of pres- 
ent-day medicme And it is in this field that physical 
chemistry can oontnbute most. 

Albebt P. Mathhws 

Ukiyxebitt of Cincinnati 


THE ABUSE OF WATERS 

It would appear obvious that the fundamental 
pnnciples of science must not be dependent upon 
any casual feature, such as environment Thus the 
laws of gravitation should be just as ngid on the sun 
or the moon as on the earth In a science which is 
mainly expenmental, also, such os chemistry, it would 
seem to be a simple matter to insure that the results 
of experiments were not being misinterpreted due to 

1 Abstract of an address deUvered before the Xmtitute 
of Chemistry of the Amencan Chemical Soeurly, State 
College, Pa , July £8, 


their envixonment Tfaia might be done by 

changing the conditions under which the expeiimeath 
were being conducted, or by a ngorous study of the 
existent conditions and of their possible influence. 
Nevertheless, the history of chemistry affords nutner^ 
oua mstanoes where whole schools of inveatigatora 
have gone astray through neglect of such precautions. 

A noteworthy example is given by the famous 
phlogiston theory, which predicated that substances 
which were changed by heat did so through loss of 
phlogiston Wo now know that such substances are 
actually changed through combinatiou with the oxygen 
of the air in which they are heated, but this explana- 
tion did not secure acceptance until the nature and 
properties of oxygen had been thoroughly investi- 
gated and until the effect of heating substances in the 
absenee of oxygen had been noted At the present 
time, we still allow our oxygen environment to in- 
fluence our definitions to some extent We call a 
body ^'combustible'’ if it burns in the air, and “non- 
eombuatible” if it docs not That such torins have 
no strict scientific meaning is evident if we imagine 
ourselves to be translated, for a moment, to a world 
in which the atmosphere contained hydrogen as an 
active component instead of oxygen. In such a 
world fires would be extinguished by sprinkling gaso- 
line on them, and non-inflammable buildings would 
consist of solid paraffin 

The modem science of physical chemistry has been 
almost wholly developed through the study of very 
dilute aqueous solutions, and a scrutiny of this water 
environment suffices to show us that our present 
viewpoint IS considerably distorted and incomplete 
in many respects Water itself is almost as much a 
mystery to the chemist of to-day as oxygen was to 
Pnestley We call it H 2 O m the text-books, but 
liquid water certainly does not consist of sunplo mole- 
cules of H^O What the actual complexes are, and 
how they are changed on addition of a solute, are 
points on which wo are entirely ignorant The 
theory of dilute solutions founded by van’t Hoff 
avoids the difficulty by assuming that we may regard 
the solute as existent in the gaseous state, neglecting 
the water absolutely as so much "dead space ’’ This 
idea, though still popular m the classroom, has been 
shown by the more mod^ theory of ideal solutions 
to be quite erroneous. There is no direct analogy 
between solutiona and gases, a substance such as 
sugar, when dissolved in liquid water, is not in the 
gaseous state but in the hquid In a liquid solvent, 
solution and fusion are identical terms; sugar melts 
m hot tea just as ice meltB in iced tea The two com** 
ponents of a solution, aolveat and solute, must be con- 
sidered as equally important, but at present our pro- 
cedure is to let f amihaxity breed contempt end ib 
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igmm tte water altogether. Coueequently the iden- 
tity of freeamg-pomt depreseaon and aolubilify laws 
IS seldom made apparent to the student, he is 
taught the same faet twice under two different names 

When hydrogen ehlonde HCl is dissolved in water 
H,0, two Bubstanees which do not conduct the electric 
current separately give a solution which is an excel- 
lent conductor. We ^'explain'' this by assuming that 
the hydrogen chloride HCl is split up, or ionized, 
into positively charged and negatively charged 
Cl', and that the migration of those ions towards the 
electrodes accounts for the conductance Why, in a 
mixture of HCl and IIOH, two substances with per- 
fectly similar characteristics, should one be active and 
the other quite inert f Simply because we are so 
familiar with water (or think we are) that we do 
not trouble to take it into consideration Suppose 
we lived in a world in which another liquid, say sul- 
phuric acid, was the familiar reference liquid, and 
suppose that in this world an ingenious chemist dis- 
covered a hitherto unknown substance, water He 
would put a little of it into the practically non- 
conducting solvent, 100 per cent H^SO^, and would 
decide that the solution was an excellent conductor 
This would apparentlv justify the announcement in 
the scientific press that the new compound HOH was 
highly ionized in a solution — a tvpieal strong electro- 
lyte — ^a very polar substance — almost completely 
broken up into and OH“ Yet the chemists of 
another world, in which acetic acid was the reference 
liquid, would agree that water was a weak electrolyte, 
and those of a third world, m which ethyl alcohol was 
supreme, would call it a non-elcctrolyte 

Evidently, to develop a consistent theory of con- 
ducting solutions, we have again to insist on the 
equality of solvent and solute We can not obtam a 
true conception of ionization, either by the classical 
theory of Arrhenius or by the more recent theory of 
Debye, unless we consider the two components of a 
conducting solution impartially A theory of ioniza- 
tion has been presented by Werner, indeed, which 
goes to the opposite extreme, regarding water as the 
only substance which ionizes directly in aqueous solu- 
tion. This theory is just as good as the currently 
accepted view, and leads to the same mathematical 
conclusions 

That the study of systems m a nou-aqueous environ- 
ment will certainly develop results of great signifl- 
*'eaaoe in chemistry boa been shown by the exeeUent 
'vrork of Franklin and his ooworkers on reactions in 
Hqmd ammonia. That the closer study of water itself 
vQl open up new avenues of advanee has been clearly 
indicated by the remarkable work of Baker on sys- 
tems ^m which the last roinute traces of water have 
been removed. Instead of being a sabstanee whieb 
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can be ne^^eeted, water is perhaps the most reactive 
of all substances. When we eeaae to abuse it and 
recognize its proper importance, a new and more 
general chemistry of solutions will be bom. 

Jaxeb KxndaUi 

New Yobk Univzbsitt 


FRANK W VERY 

With the death of Frank Washington Very on 
November 23, 1927, there ended the earthly eareer of 
an active investigator in the fields of astrophysics, 
meteorology and aerodynamics Bom in Salem, 
Mass, in 1852, the son of Washington and Martha 
(Leach) Very, he specialized m chemistry at the 
Massachusetts Institute of Technology and received 
his degree of bachelor of science there m 1873 He 
entered the field of astronomy and became first asais- 
timt at tlie Allegheny Observatory, 1878-1895, under 
the direction of Dr S P Langley, was professor 
ol astronomy at Western University, Pennsylvania, 
1899-1805, and director of Ladd Observatory of 
Blown University, 1899-1807 Afterward he was 
engagcii in researches on astrophysics and other allied 
bciencGs at Westwood, Mass In 1893 be roamed 
Portia Mary Vickers, of Qlenshaw, Pa, and there 
survive five children, Arthur, Ronald, Mrs £ B. 
Brown, Mrs A C Bartlett and Miss Marjone Very 
Verv was a pioneer m several fields of science and 
loved the work of the pioneer 

He was a man of great onginahty and had an 
intense enthusiasm in the pursuit of knowledge Has 
activities in science covered a wide range of subjeeta 
He assisted Langley for ten years in hia epoob-makuig 
work in astronomy and m the aerodynamic studies on 
which Langley based his model flying machine weigh- 
ing 25 pounds which successfully flew over the waters 
of the Potomac He assisted Frank W Bigdow in 
the preparation of his books on the thermodynamics 
of the atmosphere and cooperated with Peroival 
Lowell in his studies of the atmospheres of the 
planets In 1900 he was at work with radio experts 
in devising a system of signals for our weather bureau 
by means of whioh information from vessels at sea 
might be received by radio then in its early stages. 
He also assisted Dr WUliams in the study of the 
apphcation of X-rays to medieal practice. At the 
same time he was carrying on a large amount of 
original work on his own account Probably hia 
greatest contnbntions to science were hia studies of 
the moon’s surface temperature and his studies of 
the absorption of heat by our atmosphere, each of 
which filled a large volume when published. The last 
was published as ^'BaUetin GP’ by the United States 
Weather Bureau in 1900. By ingenious methods be 
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applied the botonketer, inveatad Liu&gley, to the 
ptohkm of lunar temperatures and dioved that at 
lunar midday the moon’s surface, unprotected by an 
atmosphere, rose to a temperature exceeding that of 
boding water, while at night the temperature fell far 
bdow the freezing point 

This was the pioneer effort m the measurement of 
the Buxfaoe temperatures of the moon and planets 
which have since been earned on so successfully by 
Slipher, Coblcntz and others Our knowledge of the 
absorption of solar heat by our atmosphere, in spite 
of the large amount of work on its investigation, is 
sbll largely undeveloped, so that Very's work stands 
to point the way to others 

Very was of a philosophical temperament and he 
was never so happy as when speculating on the great 
problems of the universe. His conclusions were fre- 
quently out of the ordinary beat and there were some- 
tunes developed diarp differences with his fellow in- 
vestigators, but he amiably took those differences as 
part of what was to be expected in life and went on 
unmtermptedly with his tasks. 

He was profoundly impressed by the contributions 
of Swedenborg to philosophy, science and religion and 
during the last years of his life was engaged m ex- 
plaining these contnbutions in the language of modem 
science 

Hxs task in life was to enlarge the boundaries of 
human knowledge and to show that there was no con- 
fliot between science and religion He worked with 
Uiese ideals ever in view 

H H. CnaTfrow 

Cantok, Mass 


SCIENTIFIC EVENTS 

BUILDING PROGRAM OP THE U. S 
DEPARTMENT OF AGRICULTURE 
The plans for the building program for the U S 
Department of Agricalture m Washington were an- 
nounced by the Treasury Department on November 
36, according to a statement in tlie Official Record of 
the department They mdicate that when the whole 
program is completed the Department of Agnoulturo 
will be housed m one of the largest office structures 
in the world Bids were opened on December 8 for 
the excavation work for the building, which will con- 
nect the present east and west wings This unit will 
be the ftrst to be built under the plans The Depart- 
ment of Justice IS arranging for condemnation pro- 
ceedings for the acquisition by the government of the 
first of three squares of private property which even- 
tually will be occupied by the structure These three 
squares are those between B and C Streets end be- 
tween Fourteenth and Twelfth Streets, S W, 


The ptans eall for an extenmbU building, one HtnA 
may be added to indefinitely according to require men te 
for space in the future. The unit that is to be built 
first, the one filling in between the present east and 
west wings, will complete the fagade on the Mall. B 
Street wdl not be dosed. On the south side of B 
Street, immediately end symmetrically behind the 
marble structure in the Mall, will bo a five-story unit 
more than 1,000 feet long over all from east to west 
Behind this unit other nnits wiU be built as tune goes 
on as the need for more space requires. The extensible 
building will follow a gridiron scheme with an axis 
perpendicular to the center of the administration unit 
in the Mall 

The extensible building will run from Fourteenth 
Street to Twelfth Street Eventually Lmworth Plaoe 
and Thirteenth Street between B and C Streets will be 
closed and the space occupied by the buildings and its 
courts 

Although the extensible building will be less monu- 
mental ID nature than the administration building vci 
the Mall, it will have a north fagade along B Street of 
impressive dignity 

The new central unit connecting the present wings is 
to cost not more than $2,000,000, and the eongreas has 
appropnated $400,000 toward this particular part of 
the program For the total cost of site and construc- 
tion of the extensible building south of B Street con- 
gress has authorized a total expenditure of $6,750,000 
and has already appropnated $1,200,000 of this 
amount 

The new unit which is to join the wings is to be 
about 176 by 170 feot on the ground and that unit of 
the extensible building which will be built first will 
be 241 feet by 483 feet on the ground. 

GUIDE-LECTURE TOURS AT THE FIELD 
MUSEUM 

Bboikkiko on December 1 a now system of guide- 
Jeoture tours was instituted at the Field Museum of 
Natural History, according to an announcement by 
D C. Davies, director of the museum. 

These toms, a service for whudi no charge is made, 
are designed to aid visitors with a hnuted amount of 
time at their disposal to find easily and enjoy the 
best exhibits among the inshtution's large collections 
from all ages and all parts of the world, and to assist 
persons interested m particular subjects to get the^ 
most out of the exhibits illustrating those special sub- 
jects. 

Under the new plan there will be every Thursday^ 
starting at 11 a, m. and 3 p, m., two general tours 
touching the important exhibits of all four depart- 
ments of museum ezlttluts-~-anthroimlogy^ botmqiv 
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gwdogj and aoology. Thaw vill provida a quiak^ 
aoDTamaat mrv^ of tiie moat atrikuig features for 
the tiaifcor who has but little tune to spare. The gmde 
leeturers oonduetuig the parties will give informative 
talks before eaoh of the exhibits 
On the other days when goide-lectares are to be 
given — ^Mondays, Tnesdays, Wednesdays and Fridays 
— ^mdividnal sections of the museum will be studied, 
each subjeet being treated m more detail Eaeb 
month a sohedule will be drawn up and announeed, 
so that the person with specialized interests may come 
when his subject is to be taken up Eventually, under 
this plan, all sections of the museum will receive this 
specialized study treatment Persons with a variety 
of mteresta may profitably attend a lat^ part or all 
of the lectures Students of high schools, colleges and 
universities are expected to find the guide-lecture 
courses particularly valuable as a supplement to their 
regular studies 

Following 18 the schedule of guide-lecture tours for 
December, in addition to the Thursday general tours 

Dec 2—11 00 A M, Eskimios. 

Z 00 P M., Systematic mammals. 

Dee S — 11 00 A M , Northwest coast Indians 

8:00 P M, Precious and base metals, build 
mg stones. 

Doe 6—11*00 A.M, Woodland Indians 
3 00 P M., Plant life 
Dec 7—11 00 A. M., Great plains Indians 

3.00 P M,, North Amencanand African game 
animals 

Dec 0—11*00 A M, California Indians, nomadic tribes 
of southwest 

3*00 P. Id., Petroleum, coal, clays, sands, 

Dec 12—11.00 A,M, Sedentary tribes of southwest 
3 00 P H , Skeletozm 

Dec 13—11*00 A. M., Archeology of Mexico 
3:00 P M., Economic botany 
Dee Id— il*00 A.M, South American Indians 

3*00 P. M , Systematic minerals and meteor 
lies. 

Dee 15 — 11.00 A.M., Melanesia 

3 .00 P. M., Fish and reptilea 
Dee 10—11 :00 A. M., Italian archeology 
8:00 P.M., Physical geology. 

Dec 20—11:00 A.M, Oilna. 

3:00 P. M., Gems 
Dee 21—11:00 A.M., Tibet 

3:00 P M, Marine invertebratBs. 

Dec, 28—11:00 A. M., Children's toys of tho world. 

8:00 P. M., North American trees. 

Dec 27—11:00 A.M., Eeindeer and relatives, 

8:00 P Mu, Life of birde. 

Dec, 28— 11:00 A.M., Histoncal geology 
3:00 P.M., Textiles. 

Dee. 30-21:00 A.M., Pewter end glass. 

3:00 P. yL, fi^rstematic birds. 
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THE CLEVELAND MSBTINQ OP THE OBO-* 
LOGICAL SOCIETY OP AMERICA 

The official program of the mid-pinter meeting of 
ttie Qoologicel Society of America^ to be held in 
Cleveland, December 20, 30 and 31, has been issued. 
Three affiliated and closely associated sooietieB, the 
Paleontological Society, the Mmeralogical Somely of 
Ameriea and the Society of Economic Geologists, will 
hold meetings at the same time and place Section E 
of the American Association for the Advancement of 
Scienee, which will meet at Nashville, minounoes its 
program also with this geologieal group, although its 
meetings are separate tins year 

The program is expected to occupy three days, with 
almost continuous sessions and many sectional meet- 
ings. One hundred titles are listed on the geological 
society program alone, and the total of the four socie- 
ties meeting at Cleveland will exceed one hundred and 
fifty, representing studies in nearly all branches of 
this earth science 

Major mterest this year centers around large tec- 
tonic problems as represented by the symposium on 
Data on North American Structures.” No less 
than twenty-five papers deal pnmanly with structural 
questions 

The principal addresses will be as follows 

Arthur Koith, president of the Geological Society of 
America, Structural Symmetry of North America*’’ 

William A Parks, president of the Paleontological 
Society, **Bomo Befiections on Paleontology ” 

Austm F Bogers, president of the Miiieralogical So 
ciety of America, Natural History of the Sihca Min- 
erals ” 

Frederick L. Bansome, president of the Society of 
Economic Geologists, ’‘Directions of Progress in Eco- 
nomic Geology ” 

The annual dinner will be hdd on Friday evening, 
December 30, at the Hotel Cleveland, at which tune 
the newly established Penrose medal for distinguished 
achievement m geologic science will be awarded 

Charles P Bbrket, 
Secretary 

PRESENTATION OF THE ROYAL SOCIETY 
MEDALS 

The awards of tho Royal Society Medals have al- 
ready been recorded m SciEHCm. Sir Ernest Ruther- 
ford, president of the aooieiy, in presenting the medals 
to Professor A. A Noyes, Dr, W. D. CooUdge and 
Professor J, C. McLennan made the following dta- 
tiona: 

The Davy Msdol, awarded to Profeeeor Arthur 
AmoeNoyee 

Piofeaacr Noyes’s researches have beea chlefiy ocm- 
ceraed with the properdes of edlutioiis, la partioular of 



«14 


BCIENCE 


{Voh tXVX, Ko, mi 


^Mstrolytie iolutloiui Soon after the ineepiion of the 
electrolytic disaociatioa theory of Azrbeaiue, it was rocog* 
nued that all was not wen with the strong electrolytes. 
Whilst qualitativdy their properties were accotiiited for 
by the timry, there yet existed mariced quantitative dis 
crepanciea Accurate measurement of the properties of 
such solutions was the first requisite for the attack of the 
problem^ and to this task Noyes applied himself His in 
veetigation of the conductance of aqueous solutionfl up 
to temperatures as high as 300^ forms a classical example 
of exact physicochemical moamirement executed under 
conditions of great experimental diiGenlty 

His work on the influence exerted by one salt on the 
solubility of another, on traneport numbers and the mo- 
bilities of the ions, on the ionisation of pure water at 
different temperatuTes, is all directed to the same end 
Noyes showed the importance of the classiflcation of the 
strong electrolytes according to their valency type and, 
more than twenty years ago, attempted to take into 
account the electrostatic forces between the ions. Ho 
thus forei^adowed the modem theoiy now so widely de- 
Tolopod by Noyos himself amongst other workers 

The Hughes Medal, awarded to Dr W%ll%am 
Dav%d Coohdge 

Science is under a great debt to Hr Goobdge for the 
invention and production of a new type of X ray tube, 
called by his name, of great flexibility and power, which 
has proved of great service not only to medical radiology 
but also in numerous ecientiflc rosearches. In the last 
few years he has applied hie unrivalled technical knowl 
edge to the generation of high velocity cathode rays, 
which can be passed into the air through a thin window 
as m I^enard's pioneer experimenta thirty years ago 
Such reeearches are of great importance to science, as 
they promise to provide us with new methods of obtain 
ing a copious supply of swift electrons and high-speed 
atoms of matter for expenmental investigations 

A Soyal Medal, awarded to Professor /ohn 
CwMwngham MoLen/aan 

For more than thirty years Hr J C McLeanan hae 
been an industnoua and enthusmstio experimenter, his 
papers beug mainly concerned with radioactivity, gaseous 
conduction of electncity, the spectra of the elements and 
the liquefaction of gases Among his works of outstand- 
ing merit may be mentioned the measurements he has 
made with his pupils on the fine structure of spectral 
lines, which are of much importance to modem theories 
of the mechanism of the atom Recently he has had 
quite sensational success in tracing to its source the 
clasive auroral line X5577, an extrem^y dlfilcult task 
which had baillod the dnll of many previous investigators 
This IS important not only in itself but also on account 
of the infmnation it yi^ds as to the atmetnre of the 
upper atmosphere Apart from his own pnvnte researches 
he has built up a most efficient school of physics in 
Toronto, and is largely responsible for the present strong 
IKiBition of phyneal scienee in Oaaada. He has devoted 
mudi energy to the establiriuneat of a eryogeme labora- 


toty In Toronto, a heavy iadfc which he has carried oat 
with much suceeas. 

SCIENTIFIC NOTES AND NEWS 

The Edison medal, conferred annually by a eom> 
mittee of the American Institute of Electneal Engi- 
neers for "mentonous achievement in deetneal aei- 
enee, dectncal engmeenng or the deetned aits,** has 
been awarded for the year 1927 to Dr William D 
Coohdge, assutant director of the research laboratory 
of the General Electnc Company, "for his contnbn- 
tions to the incandescent dectnc lighting and to the 
X-my arts ’* 

Tub Catherine Wdfe Brace gold medal of the A»< 
trononueal Society of the Pacific, given annually for 
"distingnished servicea to astronomy*' upon the nomi- 
nations made by six of the world’s great observatories, 
has been awarded for 1928 to> Dr Walter Sydney 
Adams, director of the Mount Wilson Observatory 
The formal preeentation will be made in the early part 
of next year Since its foundation m 1897, the modal 
has hitherto been conferred upon Simon Newcomb, 
Arthnr Anwers, David Qill, Giovamii V Sdiiapardli, 
William Huggins, Herman Carl Vogel, Edward 
Pickcnng, Gooige W Hill, Jnlee Henn Pomcard, Ja-^ 
cobns C Kapteyn, Oskar Baddnnd, W. W Campbell, 
0. E Hale, Edward Emerson Barnard, Ernest Wil- 
liam Brown, Henn A Deslandres, Frank W Dyson, 
E B BaiUaud, A 8 Eddington, Henry Noms Bns- 
sell, R G Aitken and Herbert Hall Tomer 

Tbx hoard of managers of the Frankhn Inatitnte 
has voted to award to Dr. Vladimir Kanpatofl 
Elliott Crosson gold medal, "in eonsideration of the 
mventive ability, skill in design and detailed theo- 
retical knowled^ of kmamaties and electneal engi- 
neering displayed in the development of eompating 
devices ’* Thu medal will be presented at tiis annuid 
medal day meeting of the inetitute, whidi will he hdd 
on May 16, 1928. 

On tile oeeasion of a celebration, marldng the fif- 
tieth anniversary of the fonnding of the Engmeen’ 
Clnh of Philadelphia, the Umveisity of Pemuylvaina 
conferred the degree of doctor of eeienoe upon the 
following engineers on Deeember 10 John Haye 
Hammond, of Washington, paet-pierident of the 
Amenean Institute of Mining Engmeeta; Cbailea M> 
Schwab, of New York, honorary member of the Bn- 
gineen’ Clnh and president of the Iron and Steel In* 
Btitnte, and Howard Elliott, of New Toilc, duinnan 
of the board of the Norttum PaeUe Raihrsy. 

At the annual meeting of the Amenean Soeiety of 
Medianical Engmena m New York, the IMetil* 
medal, awarded for the flrat tna^ wae i^ven to Leon 
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P. Alfivrd, «ditor of Mfxamfactunng Indmtnen, for 
hu paper on *'The Laws of Management.” 

Tbs Alvavenga prue for 1927 has been awarded by 
the College of Physicians of Philadelphia to Dr Emil 
Bogen, of Cincmnati, Ohio, for his essay entitled 
”DrankennesH ” The next award of the prusc, amount- 
ing to about $300, will be made on July 14, 1928 

Da. GE«>aoa Ohamt MacCcrdy, of Yale University, 
director of the American School of Prehistoric Be- 
search, bos been elected a corresponding member of 
the SoGidte des Americanistes de Belgique 

Nature states that the Hopkins pnse of the Cam- 
bndge Philosophical Souoty has been awarded as 
follows For the period 1912-15, to Professor R A 
Sampson, astronomer royal for Scotland, for his re- 
searches on the internal constitution of the sun, on 
optical systems, on Jupiter’s satellites and on prac- 
tical ohronometry, for the period 1915-18, to Sir 
Frank Dyson, astronomer royal, for his contnbutioiis 
to the general progress of astronomy and to the 
spectroscopy of the solar atmosphere , tor the period 
1918-1921, to Professor A S Eddington, Pluauan 
professor of astronomy and expenroeutal philosophy 
in the University of Cambridge, for his work on the 
classification of the motions of the stars, and on their 
structure, and on the influence of gravitation on rays 
of light; for the penod 1921-24, to Dr J, H Jeans, 
secretary of the Royal Society, for his work on the 
theory of gases, and on radiation and on the evolu- 
tion of stellar systems, 

PR0VBB80B8 A EiNSTBiK, of Berlin, 0. Holder, of 
Leipsig, F Schur, of Breslau, and E Study, of Bonn, 
have been elected corresponding members of the 
Bavarian Academy of Sciences 

Thc following appointments have been made in the 
British Museum of Natural History Dr L J, 
Spencer, to be keeper of mineralogy, m succession 
to Dr 0. T. Prior, who retired on December 16, Dr 
W, D. Lang, to be keeper of geology, m succession to 
Dr F, A. Bather, who retires next February, after 
forty years of service in the museum, J, Ramsbottom, 
to be a deputy keeper ui the department of botany, 
on the promotion of Dr. Spencer; M. A C. Hinton, to 
be a deputy keeper m the department of xoology, on 
the promohon of Dr. Lang. 

Thb Zoological Society of London has elected 
S. ZoAerman, M A,, University of Cape Town, to its 
xcsearch fdlowahip in anatomy, and Miss Eleanor 
Margaret Brown, B.Se., Umversity of l^mdon, to its 
aquarima reeeardk feUowsbp 

Paoii H. M-P Bwwton, professor of chemistry 
And head of the division of analytical ehenustiy in the 


University of Minnesota, has severed his connections 
with the university, and will devote hu tune to private 
research m rare element chemistry at Pasadena, Cahf.. 

CiiABK C. Hjcrixaob hos been appointed to the- 
vaoaney caused by the resignation of John D Rue,, 
former chief of the section of pulp and paper in the* 
Forest Products Laboratory 

C W Labson’b resignation as chief of the Bureaa 
of Daily Industry was announced on December 1 by 
Secretary of Agnculture Jardine The resignation 
Will be effective at the end of this year, when Dr. 
Larson will become the director of the National Dairy 
Council 

Bruob Cabxwriqht has been appomted an associate 
in ethnology on the staff of the Bernice P Bishop 
Museum. He has recently been engaged in mapping 
rums on the Island of Molokai 

Accoanma to The Expenm&zkt station Record 
Geoffrey Evans, formerly m the Indian Agneultnral 
Service, has been appointed pnncipal of the Imperial 
College of Tropical Agriculture Henry A Ballou, 
protesBor ot entomology and head of the section of 
entomology and zoology, has been appointed by the 
British government to the newly established office of 
commissioner of agnculture for the Bntish West 
Indies. He will retain bis connection with the college, 
but will be occupied largely in an attempt to ooordi* 
nate the scientific and practical work of the institution 
and the departments of agnculture of the vanoua 
islands 

Paul C Sxakdlev, of the U S National Museum, 
sailed from New York on November 26, to spend the 
wnnter m botanical field work m Honduras The work 
IS being undertaken in cooperation with the Arnold 
Arboretum and the United Fruit Company 

James L. Peters, associate in ornithology at the 
Harvard Museum of Comparative Zoology, and Ed- 
ward Bangs started on November 29 on an ornitho- 
logical expedition to the Com Islands, off the coast of 
Honduras They will also study the birds of an un- 
frequented desert region in Nicaragua, returning to 
this country in the late spring 

Dr Ralph Linton, of the Field Museum of Nat- 
ural History, recently returned from a two-year tour 
of Madagascar, where he assembled information indi- 
cating an ancient migration of people of an Aaiatio 
origin to Southern Africa and Madagascar. 

Dr G. J Hucker, associate bacteriologist at the 
New York State Agneultnral Experiment Station, 
has returned after fifteen months spent in laboratory 
investigations at the Royal Polyteehnieal Institate at 
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Copenliagen and at the Lister Institute at Loudon, 
under the auspices of the International Edneation 
Board. 

Du. E. C. Orat, excfaan^ investigator of the League 
of Nations, after staying in Tokio for some time to in- 
vestigate food problems in the government mstitute 
for nutntion, has left for England 

Dr. Luis Maru Torres, director of the Natural 
History Museum, La Plata, Argentina, recently con- 
cluded a visit to England, during which he worked at 
the Natural History Museum, South Kensington, 
London. 

Dr. C E SPEARitAH, of the department of psychol- 
ogy at the University of London, is visiting the United 
States as the guest of the Commonwealth Fund 

Proitesbor J W McBain, of Stanford University, 
will give a senes of five lectures in the department of 
chemistry at the Umversity of Arizona during the 
first week of January The general topic of these 
lectures will be. “Sorption Its Nature and Mecha- 
nism “ 

At the recent mtersectional meeting at Cornell Uni- 
versity of the Western New York, Boohester, Syra- 
cuse and Eastern New York Sections of the Amenean 
Chemical Society the main lecture was given by Dr. 
Cohn 0 Fink, of Columbia University, on “Beeent 
Advances in Applied Electrochemistry" On the 
morning of December 10 Professor Paul Walden, of 
the Umversity of Boatock, lectured on the “Walden 
Inversion." 

Tbr regular meeting of the Nebraska section of the 
American Chemical Society was held on December 1 
Dr W D. Bancroft, of Cornell University, addressed 
the section on the subject of "Air Bubbles and Drops." 

Dr. Jakes A Tobet, of New York, leetnred on 
public health law at the Harvard Umversity School 
of Public Health on December 7 and 9 

Captajm M E Oobui, of Toronto, addressed a joint 
meeting of the Washington Academy of Sciences and 
the Geological Society of Washington on December 
7, on the “Scientific Aspect of the Mount Everest 
Expedition.” 

Dr. F. 0 Bice, associate professor of chcmutry in 
the Johns Hoptans Umversity, addressed the New 
York Umversity chapter of Sigma Zi on December 
16, on “Suspended Partioles m Gaseous and laqnid 
Systems.” 

PBorEBBOB H. B. Wabd, head of the department of 
soology at thd University of Hlinois, gave a public 
address under the auspicee of the Umversity at Iowa 
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on December 6. The subject was “Urn Significance 
of Lifa." 

Db. GBOBffls Shkcb, dueetor of tba United States 
Geological Survey, will be the eommanemnent speaker 
at Collar Col^je next June. Dr. &iiith was giadn- 
ated from the college in 1803, and has been a trustee 
smce 1603 

Dr. Harutw SsAFUnr, director of the Harvard 
College Observatory, gave on December 14, before the 
department of astronomy of the Biooklya Institute of 
Arts and Smences, an lUnstrated leetnre on “Measur- 
mg the Milky Way ” 

Dr. Borbrt Amdrbwb Milurah, ehairman of the 
administrative council of the California Institute of 
Technology, gave on December 14 the first of a senes 
of lectures to be presmted by vustmg lecturers at 
Lafayette College on The Lyman Coleman Lecture 
Foundation for 1927-28 

Dr. C Macste Cakfbru., professor of psychiatry 
in the Harvard Medical School, recently delivered the 
eighth Pasteur lecture before the Institute of Medi- 
eme of Chicago on “Some Problems of the Functional 
Psychoses" 

Tax rector of the Charies’ Umversity and the dean^ 
of the faculty oi science, Prague, Czeeboslovalda, 
have announced a course of lectures by Professor M. 
T Bogert, of Columbia Umversity, as the first visiting 
Carnegie professor of internati on al stations to 
Czechoslovakia. The lectures are five in number, the 
first having been given on November 16, and the last 
being sdiednled for January 18 

The first meeting of the executive comnuttee of the 
Amenean Association for the Advancement of Scmbcs 
will take place at 10 00 on Monday monuni^ Deesm- 
bar 26, m the executive committee parlor at Gie An- 
drew Jadcson Hotel. The committee will meet at tbs 
George Peabody College for Teachers (Boom 101, Bi- 
dustrial Arts Budding) at 10: 00 a. m on Tuesday, 
Wednesday, Thursday and Fnday from December 27 
to 30. The conned will meet m the Andrew Jaakaon 
Hotel Monday afternoon, December 26, at 2:00 
o'clock. This will be the moat important cooneQ aes- 
sum Other conned sessions are to ocenr at the 
George Peabody College for Teacbets (Boom lU, In* 
dnstnal Arts Budding) at 0:00 a. m. on Tieaday> 
Wednesday, Thursday and Fridi^. These sestiotm 
are to dose 10 00 o'dodn All mambers of tiie 
meentive committee are mambers of Gm eonned. The 
chairmaB of the eoundl is the presideat of the aaie* 
daGon. At 6* 30 on Friday evaniag wBl oaov, hi 
tha Andraw Jadaon Hotai, the annual, eompHaMnfMy» 
infomud dbmar and eonftnnea of tba agaanttfa otto- 
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mifetai aa4 tbe searaUms of the aections and of the 
floeieties tneeting with the essoeiatlon at Nashville 
The annnnl sectetax «' oonfereaoe is to follow the 
dinner. 

Audkost the flocietxes not meeting during Chnet- 
nuu we^ m connection with the meeting of the Amer- 
ican Association for the Advancement of Scieuoe at 
Nashville it may be noted that the meetings ot the 
American Astronomical Society and of the Amencan 
Section of the International Astronomical Union will 
be held at Yale University The Society of Amencan 
Bacteriologists will meet at llochesteri N Y, and 
the Geological Society of America, tbe Paleontological 
Society, the Mitieralogical Society of Amenea and tbe 
Society of Economic Geologists will meet at Cleveland, 
Ohio The Amencan Psychological Association meets 
at Columbus, Ohio, and the Amencan Anthropological 
Association at Andover, New Hampshire. The Arche- 
ological Institute of America will meet at Cincinnati 
with the College Art Association of Amenea, the 
Amencan Philological Association, the Linguistic So- 
ciety of Amenea, the National Association of Teach- 
ers of Speech and the Amencan Association of Uni- 
versity Professors The meetmgs of the Amencan 
Sociological Society, the Amencan Political Science 
Association, the American Economic Association, tbe 
National Community Center Association, the Amencan 
Association for Labor Legislation, the Amencan Sta- 
tistical Association and tbe Amencan Historical As- 
sociation will be held at Washington, D C. 

Thi next annual meeting of the Amencan Society 
for Testing Matenals will be held at Atlantic City m 
the Chalfonte Hotel from June 25 to 29 

Taa London correspondent of Industrial and Eng%^ 
nssring Chemistry ^writes that preparations are now 
being made for the celebration next month of the 
jnbilee of the Institute of Chemistry of Great Bntain 
and Ireland. The institute, of which B. B Pilcher has 
bemi for many years the secretary and registrar, has 
done a great deal of work for the development of 
chemistry as a recogniaed prof eesion and its degrees of 
^'fdlowidup'’ (F.IC.) and "assooiateship^ (AIC) 
rank high both as avenue and practical qualifica- 
tions, The jubilee cetobiations will include a joint 
dinner, at which a very large attendance is expected, a 
reception and various other features. 

Tbs flnt mnnber has been issued of the Quasierly 
Joumad of Smerad PsycdioUgy, established by the late 
Edward Biadfdrd Titehener and Professor Carl Mur- 
diisbtti and published by the newly established Clark 
UniVfrrffy Press of wMi Professor Murchison is the 
diraolor. Tbe jaamal is jdanned to cover experimen- 
tal, ttaomtisal, dinioul and faiitorieal psychology and 
has tbe erf a number of editoia represent- 


ing different oountries and the more important fields 
of psyehdogy. 

Word has been received at the Harvard College 
Observatory from J Hartmann, director of the ob- 
servatory at La Plata, Argentina, that Manstany, also 
of La Plata, has observed a second magnitude comet 
with a tail The detailed observation of the comet was 
right ascouBion 16 hours 27 nunutes, decimation minus 
50 degrees The Harvard observers stated that this 
comet was apparently the one discovered by S. K 
Jellenip, a South African astronomer, at Cape Town. 

Thb Rockefeller Foundation has offered the Um- 
versity of Copenhagen a gift of half a million kroner 
for the erection and equipment of an institute of 
physical chemistry on condition that the Danish Gov- 
ernment provides the site and mamtains the wozk of 
the institate The Rockefeller Foundation has pre- 
viously provided funds for the erection of an Institate 
of Theoretical Physics and an Institute of Physiology, 
both of which are now m course of erection 

Ukdxb the will of Nathan Matthews, former mayor 
of Boston, Harvard University receives a portion of 
Mr Matthews’s, estate m Hamilton, known as Black 
Brook Farm, which has been planted and mamtained 
as an experimental forestry station The will directs 
that the station be continued for tbe benefit of all 
persons and institutions in New England interested in 
forestry, 

Thb late Professor A Laversidge, F.R S., has be- 
queathed to the department of minerals of the British 
Natural History Museum his mmeralogical oolleetion, 
oompnamg 3,000 specimens, mainly from Australia. 
This bequest mcludes a 66 pound mass of the Thnnda 
meteonc iron and about 40 other spedmens of 
meteorites, about 40 sections of gold nuggets, eat to 
exhibit their mtemal structure, and about 40 gem 
stones, besides lantern and nuoroseope slides, photo- 
graphs, etc The trustees have authorised ^ pur- 
chase for the same department of two fine speciinens 
of Dioptase crystals from the French Congo In thu 
connection they acknowledge the generosity of Mr. 
F. N Ashcroft, who oontnbnted half the cost of the 
best speoimen. 

Past of the famous Santa Rosa gardens, where 
Lather Burbank conducted many of his experiments 
with plant life, will be given to the munieipahty^loir 
a public park. Mrs. Burbai^, having decided to sdl 
three quarters of the three-acre garden plot for eut- 
ting up into building lots, is retaining the renudning 
quarter, on which is situated tiie Burbank home and 
the cedar of Lebanon, beneath which Burbank is 
buried^ and this will ultimately be left in tnist to the 
puWe. 
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Basso Cou>iui>Or an uland m Qaton Lake, Panama 
Canal Zone, has been reprodneed m mimature at the 
Amenean Museum of Natural History, with its wealth 
of bird and animal life and tropical foliage The ex- 
hibit was opened to the public on December 9 The 
island IS the first of a senes of twelve groups planned 
to illustrate bird life in the major faunal zones of 
the world Bairo Colorado is to be typical of the 
Amenean tropics The group was presented by Dr 
Evan M Evans, who was assisted in his work by Dr 
Frank M Chapman, ormthologist, Francis L Jaques, 
who painted the background, and Raymond L Potter, 
who mounted the birds The fohage was reproduced 
in wax by James L Clark, of the museum 

Indian objects and prehistono relics, compnsing 
the collection owned by Mr Jonathan Tibbet, of 
Biverside, will soon be permanently exhibited at 
Pomona College as the gift of Mr and Mrs Tibbet, 
according to an announcement made by Mr, J H, 
Batten, director of r^onal service for the college 
The gift contams between five and six thousand sepa- 
rate articles, some of which date back to prehistoric 
days The pioneer relics cover the entire penod of 
Califonua history, and have been secured from early 
families that Mr Tibbet personally knew or from 
other trustworthy sources 

Accobdinq to a statement in Nature on the annual 
report of the British Photographic Research Associa- 
tion, the Department of Scientific and Industrial Re- 
search has offered to the association a block grant for 
the five years endmg May 31, 1932, that will make up 
the income of the association from other sources (its 
members’ subscnptions) to £6,000 per annum. There 
are certam conditions, and the one that is essentially 
new requires the appointment of a “research com- 
mittee of technical and scientific persona in whom 
shall be vested the supervision of the scientific in- 
vestigations of the association ” Although the income 
of the association will probably be rather leas than 
it has been, the useful work that it has been carrying 
on for the last ten years will be continued The re- 
port gives the details of the last year’s work, 

Tbv cooperating agencies composing the New En- 
gland Research Council, inoludmg ogncultural experi- 
ment stations, state bureaus of markets and some of 
the universities of New England, were represented at 
the annual meetmg of the council m Boston the latter 
part of October, according to a report by Nils A, 
Olsen, assistant chief of the U S, Bureau of Agn- 
ooltural Economics, in the Eecord of the U. S. De- 
partment of Agnculture He says that a very much 
worth-while review was presented of all the research 
work that is going on at the individual stations, A 
general discussion of methods and problems arising 


in connection with the dastaeity of milk supply studies 
was led by Mordeeai Esekiel, an economist of the 
division of form management and costs of the bureau. 

The 1927--28 prize essay contests of the American 
Chemical Society will be conducted m a manner simi- 
lar to that of the past four years with funds which 
have again be^ provided by Mr and Mrs Francis 
P Oarvui, of New York City Contests will bo con- 
ducted for higb-Bchool pupils, with prizes totalling 
$6,000 in cash and six four-year university acholar- 
shipb of $500 annually, for university and college 
freshmen, with prizes totallmg $6,000 in cash, for 
normal school and teachers’ college students, with 
prizes identical with the freshman contest The topics 
from which contestants must select subjects for their 
essays are: The relation of chwistry to health and 
disease, the relation of ehemistiy to the enrichment of 
life, the relation of chemistry to agriculture or for- 
estry, the relation of chemistry to national defense^ 
the relation of chemistry to the home and the relation 
of chemistry to the development of an mdostiy or a 
resource of the United States 


UNIVERSITY AND EDUCATIONAL 
NOTES 

The Pnneeton University $20,000,000 ftind com- 
mittee reports that over $6^00,000 is now pledged 
towards the objective of the Pnneeton fund, which la 
to secure an increased remuneration for the faculty 
and to make possible a building program for the uni- 
versity Toward the $2,000,000 fund for a foundation 
m pure scientific research over $1/100,000 is now 
ple^d Upon completion of the $^000,000 fund the 
umversity will receive from the Oeneral Education 
Board its conditional gift of $1,000,000 for this 
purpose 

Amhebst Cotrjsox has been promised a new chem- 
ical laboratory as the gift of Mrs William Henry 
Moore, of New York City, and her sons, Edward 
Small Moore and Paul Moore, as a memonid to her 
husband. 

At a dinner held in New York on December 2 by 
the Near East College Association, a gift was an- 
nounced, among otbem, of $1,000,000 from the Rocke- 
feller Foundation to be devoted to medical work at 
the American University of Bmrut The Near Eaat 
CoU^ Association announced at the dinner the open- 
ing of a campaign to raize $16,000,000 for the six 
American colleges m the Near East Among other 
gifts announced was $1,000,000 from tibe estate of 
Charles Hall, who died in lOELA 

Tax University of Cambridge has become entiilaff 
to a beqnari of approximately £66,000, aoeruiag firosk 
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tilt Ttridiuury tttate of the Rev J, H, Elbe, M.A , of 
Tnmty, to be oeed for general purpoaes as thought fit 

At St Louis University, Dr Alphonse M Schwi- 
talla, A M , Ph.D , has been appointed dean of the 
school of medicine to take the place of Dr Hanau W 
Loeb, recently deceased, and Dr Don li Joseph, for- 
merly vioe-dean, was promoted to the position of asso- 
ciaie dean Dr James B Maoelwane was appointed 
dean of the graduate school to take the place of Dr 
Schwitalia. 

Dr Hubokt H Racs^ secretary of the Ithaca sec- 
tion of the American Institute of Eiectneal Engineers, 
has been appointed assistant professor of electrical 
engineenng at Cornell University 

Tbr Journal of the American Medical Association 
states that Dr Langley Porter, recently appointed 
dean oi the University of California Medical School, 
has also been appointed professor oi medicine and 
Dr Lionel S Schmitt, who has been the acting dean 
for several years, lias been appointed associate dean 
and associate professor of administrative medicine, 
effective November 1 Dr Schmitt, i^ho is also a di- 
rector of hospitals, was formerly cluneal professor of 
dermatology 

Dr Dokald H Anorbwa has been appointed as- 
sistant professor of chemistry at the Johns Hopkins 
Univeratty 

Dr T M MacRobebt, of the University of Glas- 
gow, has been promoted to a professorship of mathe- 
matics, 

M Baohexjsr, of the University of Rennes, has 
been appointed professor of the differential and in- 
tegral calculus at the University of Besan^n 

Prorrssor H Lbo has been nominated professor of 
pharmacology at Bonn 


DISCUSSION AND CORRESPONDENCE 

THE CONTROL OF DIABETES IN SIAM BY 
THE USE OF SOLANACEOUS PLANTS 
It may be of general interest to the readers of 
SoiRKOS to learn of the existence in Siam of aolana- 
oeouB plants whose fruit has a marked effect on the 
sugar content of the unne in diabetes, a disease that 
IB quite prevalent m Siam. 

The discovery of the virtue of these plants was 
made by the late Dr, Yai S Sarntwangse, a graduate 
of the medical department of the University of 
Edinburgh, tiurough havii^ a friend, a native doctor, 
Buffering from advanced diabetes, m whom the quan- 
tity of sugar excreted fluctuated m a remarkable 
manner from day to day, at times practieally dis- 
<(ppcarlxyf. Bf a process of exelusion, it was poo- 


sible deflmtely to correlate tiie decrease of sugar with 
the ingestion of small fruits, taken with meals as a 
condiment Later, the fruits were administered with 
the food in a number of oases of diabetes, always 
with marked effect, the sugar clearing up immedi- 
ately and remaimng absent from about twenty hours, 
but recumug unless the fruits were agom taken The 
daily use ot the fruits in very small quantity at each 
meal kept the sugar in abeyance and led to improve- 
ment m the general condition of the patients, without 
any restriction in the diet, which always comprised a 
large proportion of rice Special reference may be 
made to a striking ease that has come to the writer’s 
personal notice, that of a male European, about fifty- 
five years old, who had hved in Siam many years 
and developed diabetes in very severe form, with the 
usual loss of weight that proceeded to extreme 
emaciation This man was induced to make a thor- 
ough tnal of the solanaceous fruits Beneficial re- 
sults were noted immediately, so that m six months 
after he began treatment, and without the use of 
any other antidiabetics nor any systematic regulation 
of diet, his physical condition was vastly improved, 
the sugar was being kept entirely in abeyance, and 
ho added thirty pounds to his weight During that 
period he had taken at each meal ten of the little 
fresh fruits, and found that it was not necessary to 
increase the number, and in all probability that it 
might even have been feasible to reduce the quantity. 
The fruits produced no unpleasant gastric or intes- 
tinal symptoms. In December, 1925, the use of the 
fruits had been diseontmued for about a year, and 
the health of the individual remained exocUent He 
then reported that sugar was usually entirely absent 
from the urine, and that it temporanly recurred only 
after some dietetic mdisoretiou, such as al^ry heavy 
meal of starchy or sugary food In March, 1927, the 
general physical condition of the man continued to 
be good, there was no recurrence of the disease, and 
he had the satisfaction of feeling that should the 
diabetic symptoms reappear he had at hand a certain 
means of combating them. 

The plants whose fruits have the noteworthy 
property indicated belong in the genus Solanum, but 
do not appear to have been positively identified as to 
species. There are at least two distinct forms, found 
wild over a large part of Siam. The fruits, which 
grow in loose clusters and resemble miniature toma- 
toes, are about the siae of large peas or small grapes, 
and have a bnght green color when immature, be- 
coming yellow or orange when npe. The taito u 
not unpleasant. The fresh fruits are said to be more 
potent, but the dned ones, even after some pwyntiiff, 
also produce a noticeable effect. 

The news of the efficacy of these f roifca in 
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hu lieooiQB known to the ecrantry people in aevenl 
parte of Sunn, and it xe reported that soffewB from 
the disease are now using them with BaeceBS^ without 
any medical attenbon or advice. It is even stated 
that m several disrtnots where diabetes is common 
the people are employmg the fruits as a prevenbvel 
In Uio markets of Bangkok and other communibes 
these fruits are now regularly exposed for sale as 
food by the small vendors of xaiscellaneotts forest 
and jungle produce, and enough for five days' treat- 
ment may usually be obtained for the equivalent of 
five cents m United States money. 

In the absence of full physiological and ohnical 
data, it would be unwise to set up large claims regard- 
ing the therapeubc value of the plants m quesbon, 
but from the informabon at band it would appear 
that in these plants we have available a cheap, easily 
admmistered substance which has a noteworthy pal- 
liabve influence on the sugar content of the urine m 
diabetes and may act like insulm There is, further- 
more, some evidence that under special eondibons the 
effects may be regarded as curabve 

It 18 believed that the known facts ore so anggesbve 
as to warrant a thorough investigation, and it is hoped 
that some workers or insbtubons m America or else- 
where may feel disposed to conduct a convincing teat. 
Supplies of the fruits may undoubtedly be obtained 
through vanous agencies in Siam, sudi as the Amer- 
ican Consulate, the Botanical Department of the 
IkliniBtry of Commerce, and the Department of Pub- 
lic Health of the Ministry of the Interior, all m 
Bangkok The plants are so hardy that they could 
probably be grown from seeds m subtropical parts 
of the Umted States, or in hot-houaes anywhere. 

Huqb M. Smith 

Bxvoxo4^ Siam 

E.M.P. INDUCED IN A STRAIGHT WIRE BY 
A CURRENT IN A PARALLEL 
STRAIGHT CONDUCTOR 

Tbs seemmg paradox described by Professor 
Earapetoff, in the arbcle under the above btle, in 
SoiKKCE of November 18 , arises m its faulty premises. 

The eoncepbon of current in a long etraight con- 
ductor with open ends is not permissible. It would 
require an inflmte electromotive force to set up such 
a current, but more important for the disciission, 
asBuiKung the presence of the current, a finite ehange 
in its value is impossible, for such change would be 
accompanied by sdf -induced emJC. of infinite value, 
which IS absurd. A long straight current-carrying 
conductor therefore must be part of a closed mrouit 
In such case, the central conductor most either be 
dosed also, or stuck through holes in the outer con- 
ductor, or be of shorter length, terminating inside 


the outer conductor. In any one of these cases ejal* 
will be induced In the last case of the open wire, the 
6 m.f. eould not be meanred^ first, because the neoes- 
sazy instrument could not be connected, and seoond, 
because the e m.f . would be too small to measure, the 
greater part of the total induced enuf being oon- 
Bumed in the dialeotnc oireuit closing the two ends 
of the wire. 

The reasoning in the second case leads to the correct 
conclusion as regards such long straight oonduotors 
as arise in experience, but by means of unfortunate, 
and, I believe, unwarranted prenuses Induced eleo- 
troxnobve forces m both experiment and theory anae 
only from changes in the interluikages of electric and 
magnebc circmts. The experimental fact needs no 
comment as clearly set forth by Professor Earapetoff. 
The theorebeal ongm of induced em.f arises from 
the energy associated in the cx>mbmatiQn of a mag- 
netic shell, or an electric circuit, with an external 
magnebc field, any ehange therem being reflected as 
an induced e.m.f in the circuit, as slu>wn in Neu- 
mann's expression There is thus no warrant for the 
nse of the idea of collapsing lines of force, or a eon- 
ductor’s outtmg lines of force, except m so far as 
these offer convenient ways of computing changes m 
the total flux interlinking the eleetno eareuit, which 
perhaps is only another way of expressuig tiie con- 
clusion reached by Prof Earapetoff in his final 
paragraph 

J B. WSZTUHSAl) 

Tux Johns Hopkins UNzvxasiTr 

In a recent number of Sciskcb Pro&ssor Earape- 
tofl proposes the problem of finding the induced 
electiomobve force in a straight wire due to variation 
of the current m a surrounding coaxial hoUow eylrn- 
der. He presents two lines of argument whidi lead 
to different results, but recognizes that both methods 
of reasoning are open to objection, in that they are 
based on Faraday's circuital relation which is valid 
only for a closed circuit. His mferenee that it is 
not legitimate to speak of an electromobve force in 
a single straight wire does not, howevmr, cany con- 
viction to the present writer. For suppose the long 
hollow eylinder to be charged xfiitUly, positively at 
the upper end and negatively at file lower end. These 
charges, oscillating up and down, eonstitnte a varying 
current, and if there is an axial eleotrie intanaity an 
osmUatory current will be induced in the oentral wire, 
whose presexme can be deteeted by tiie heating pro- 
duced witimut the necessity of attaobag Tolfanater 
leads to the ends of the wire» 

The indnoed electromotive Idtoe In a aeoondaxy 
eirottit fixed relative to the obeerver's inertial fimpn 
produced by a varying ciunrent in a fixed ^ 
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due to tke portion of the eleetno field of the ohftxges 
oonatitating the eurrent irhieh depends upon their 
Modemtion. In the case of the open dreuit under 
dseeossion tilie eleetromotive foroe along the eentral 
wire ean not be ealoulated u any simple manner from 
Paraday’a law, but it can be obtained at once from 
the senes for the simultaneous eleetno field of a point 
charge given on page 40 of the wnter’s ^'Introduction 
to Electrodynamics’^ The necessary integration can 
be earned out without difficulty if we assume that 
the inner wire has a length small compared to that 
of the outer cylinder and is placed at the center of the 
latter. In this ease the eleetno intensity along the 
axis IB found to be 

_ f I + cos 0 1 di 

I log X—oTd /dt 

where both E and t are expressed m electromagnetic 
units and 0 is half the angle subtended at the center 
of the tube by a diameter at either end The eurrent 
has been assumed to be uniform along the length of 
the tube, which would not be the case in the ilinstra- 
tion previously mentioned The electromotive force 
along the inner wire is obtained by multiplying this 
expression by the length of the wire. As the length 
of the outer conductor is increased cos fi approaches 
unity and E becomes great without limit 

The eiectromohve force is the same as if the current 
were concentrated in a generating hno of the hollow 
cylinder instead of being spread over its surface 
^refore we can check the formula given above by 
ccmaideniig the former inner conductor to be oue side 
of a rectangular circuit lying in the plane of the two 
conduetoxB jnst considered and extending to infinity 
on the Bide away from the generating line If we 
calenlate the electromotive foroe along the long sides 
of the rectangle by the method employed above we 
get an expression per nmt width of the ciromt equal 
to the second term m the formula above, but opposite 
in sign. As the electromotive foroe in the distant 
short side of the rsetang^ is negligible, the total elec- 
tromotiva force around the entirs circait is given by 
the first term of the formula, for a rectangle of unit 
width* But if we eabnlate the magnetic flux through 
the rsetangle and then compute the eleetromotive force 
from Faraday’s law we are led to the same expression. 

LmoH Pac» 
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8XK JAQA0I8 CKUNDBR BOSS AND HIS 
LATEST BOOK 

Ttts dsUca^ of the political situation in India, the 
TTtuiifnsitfts of the Bose fhadly, the unosiial taste fbr 


biology possessed by one of its members, the strain of 
mystiotsm m the minds of aU the East Indians with 
whom we come mto contact— these factors and their 
sequelae have produced a singular situation in the 
scientific world. As a result biologists, or at least 
botanists, may be divided, without 8eEnim**dii^ii0Bi8, as 
Bosephile or Bosephobe. and to have a neutral reac- 
tion IS taken to mdicate either a degree of ignorance 
or a feebleness of backbone quite deplorable 
In the first place, there is no question that Sir 
Jagadis Chunder Bose is the most distinguisbed biol- 
ogist in India The wealth of hu family has seoured 
for him freedom from economic anxiety, has built and 
supported for him the Bose Institute in Calcutta^ 
where, under his directorship, the study of reactions to 
stimoli in the living and the lifeless is earned on m 
accordance with his tastes and methods 
Bose’s recent book, "Plant Autographs and their 
Hevelations,” is the address of an enthusiast to an 
audience conscious of ignorance and desirous of en- 
lightenment From its dedication to his wife, "who 
has stood by me m all my struggles,” to the last para^ 
graph, "Not in matter but m thought, not m posses- 
sion nor even in attainments, but m ideals, is to be 
found the seat of immortality,” one sees the idealist, 
the mystic, dealing with facts too few m number, too 
incompletely understood, too imperfectly apprehended 
in their relations, quite too inaccurately measured and 
recorded, to justify conclusiona put forward as knowl- 
edge. The conclusions are interesting, suggestive 
though not new, and are entirely legitimate if cor- 
rectly labeled but they are not science, they are not 
knowledge, they are belief, they are a philosophy of 
life, a guide and interpretation of conduct. 

The trouble with Bose, as I see it with my occidental 
eyes and my Amencan mind, is that while his eunosity 
18 directed to biological phenomena, his mind is in- 
adequately equipped with tto mformation and the 
habits necessary for accurate study, and his reflec- 
tions are addressed to philosophical problems He is 
practical mmded to the extent of using self-reoordiiig 
apparatus in hu laboratory and social institations in 
his human relations, but hu ambitions exceed hu 
capacities, his critical faculties axe not applied to his 
methods and their results, his vocabulary outruns his 
findings. Thu may be illustrated by a quotation, 
typical of the whole book in spmt and defects: 
183-185. "Autographic Record of Assimilations” 
"Water {dants obtain tiieir carbon from the carbonic 
acid dissolved in water. When snnliglit fails upon 
theae plants, carbonic gas is teoken np, ilu carbon 
becomes fixed in the form of organic eomponnds 
known aa carbohydrates, and an equal volume of emy- 
gen » evolved which mes aa a stream of bidbbles fims 
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the plant* The rate of evolution of oxygen indicates 
the rate of asaunilation Numerous difficulties were 
encountered in making this method practical, they 
have been overcome by my automatic recorder A 
piece of a water plant, eg , Hydnlla verttcUlata, is 
placed in a bottle completely hlled with tank-water 
containing sufficient CO 2 m solution, the open end of 
which IS closed by a special bubblmg-apparatus, the 
bubbler, for measuring the oxygen evolved The bub- 
bler consists of a U-tube, the lurther end ol which is 
closed by a drop of mercury acting as a valve The 
oxygen evolved by the plant, entering the U-tube, pro- 
duces an mcreosing pressure, which eventually lifts 
the mercury valve and allows the escape of a bubble 
of gas The valve then immediately closes until it is 
lifted once more for the escape of another equal vol- 
ume of gas The movement of the mercury completes 
an electrical circuit, which either rings a bell or makes 
an electro-magnetic writer inscnbe successive dots on 
a revolvmg drum (lig 102) The automatic method 
eliminates all personal errors ot observation, it is so 
extremely sensitive that it is possible to measure a de- 
posit of carimhydrate as mmute as a millionth of a 
gram. In illustration of the practical workmg of the 
apparatus 1 will give the following example The 
plant with the apparatus is so placed as to face the 
northern light, the bell rings each time it has evolved 
a certain amount of oxygon representing an equal 
volume of absorbed CO, If a person now stands ob- 
structing the light, the assimilation is slowed down 
and the bell now strikes at longer intervals When 
strong sunlight is thrown on the plant, the successive 
strokes on the bell become greatly quickened The 
plant IS such a sensitive detector of light that it may 
be employed as a photometer for mdicating the slight- 
est variations in the intensity of the light of the sky ” 

1 need not point out to the mitiatcd the many indi- 
vidual faults, even errors, in this plausible and very 
mteresting exposition, but certain comments may be 
made by the way 1 Whatever may be the usage in 
India, or elsewhere in the English-speaking world, 
discussion has demonstrated that carbon fixation is a 
better term than aasmtlaUon, and that photoeyntheaui 
is still better because self-descriptive. 2 Water plants 
probably obtain as much carbon from carbonates and 
bicarbonates, where they are present, as from carbon 
dioxide which, in solution in water, may be called 
^'carbonic acid” 3 “When sunlight falls upon these 
plants” mnch more happens than merely that ^^ear- 
boiuc acid is broken up,” for — ^to mention only one 
tiling— the tamx>eratnre rises, producing purely physi- 
cal effects in the water, m the plant cells and tissues, 
and babbles ante which are not wholly, and may not 
be even mainly, oxygen. Hence any apparatus devised 
to desnonstrate pbotoeyntiieais and depending upmi 


evolution of gas m water of unknown composition, of 
undetermined temperature, in unmeasored hght, 
should be used for demonstration, graphio represcoi- 
tation, but never for one moment considered as m«t- 
snring “a deposit of carbohydrate.” This has been 
recognised for so long in botanical laboratories m 
this country that the method is employed only on the 
lecture table, or m elementary laboratory experimen- 
tation 

I do not need to multiply quotations *^Re8ouant 
recorder,” “acuity of perception,” “the plant biophy- 
tum IS found to be eight times more sensitive than a 
European and four times more so than a Hmdu” — 
these also are fair samples of vocabulary, of deduc- 
tion, and of aviation It is a book as dangerous as it 
IS fascinating Would that it might be followed by a 
book of equal charm, but exhibiting the respect for 
the truth which keeps the occidental scientific man 
from nuxmg poetry, mysticism and grandiose gener- 
alization with his descriptions of the facts of nature! 
Nature is indeed more wonderful, more beautiful, 
more impressive than the products of man’s imagm- 
ings, reflections and theorizings 

Georgs J Psikoe 

STAKroBU ITKivsRsrrv 

WHEN IS MID^WINTBR? 

1 HAVE long mtended to answer the communication 
by Charles H Bnggs in Scubkob for April 29, regard- 
ing the date of midwinter, but have delayed until I 
could speak from observational data 1 have never 
before heard the shortest day called the middle of 
winter One should hardly expect the coldest weather 
to fall then, for though it is the day when the hemi- 
sphere receives least sunshine, yet the general run of 
weather should continue to grow colder so long as the 
solar energy received per day u msufflcient to replace 
the heat radiated to space For tine reason the curve 
of temperature shows a lag in phase as against that of 
sunshine. 

Onr texts of deaenptive utronomy and most ahu- 
naos taeitly aeeept the amoant of this lag as a moath 
and a half, makin g the fonr seasons eoexteasive witii 
the four ^piadxants of the son’s apparmt motion, tima 
ealliag tiie shortest day the hegMinin, of innter. Tina 
18 an easy way of defining the seasons and one en- 
tirely independent of loeal eonditions. Pethapa thia 
last fact is one cause of its apparenfly wide aeeq^ 
anee. 

In addition to the astnmomieal definition, Webster 
and other leneographera give aa tha defi- 

uitioa of the sesaon^ gronpa of three mentlia cash, 
beginning (for the U. S A.) on March 1, Jane 
September 1 and December 1, thereby n-tHitrfg tkw 
as^omieal seasons by three wedcs. Ibis bM ib» 
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Station 

Latitude 

Longitude 

Tew'. 

Beeord 

Mean'O 

Annual 
Baoge ®0. 

Midsummer 

Mid- 

wmter 

Bstaeidn Misionera 

-.23® 83' 

+ 58® 26' 

4% 

24 6 

101 

Jan 20 

July 1 

Asnneidn „ ^ . 

25 18 

57 40 

7 

22 8 

112 

** 13 

June 30 

Salta » . . 

24 46 

65 24 

16 

17 4 

74 

10 

<< 30 

Tueum&n ^ ^ » 

26 50 

65 12 

7 

18 7 

13 2 

<< 9 

“ 30 

Aitdalgal& 

27 30 

66 26 

5 

19 4 

161 

9 

July 8 

06rdoba ...» 

31 25 

64 12 

20 

16 8 

13 9 

14 

** 2 

Bosario 

32 56 

60 39 

11 

17 7 

15 0 

18 

<< 5 

La Plata 

34 55 

57 56 

13^ 

16 3 

14 3 

21 

“ 16 

Chos Malal . . 

37 27 

69 50 

4% 

141 

161 

18 

9 

Oolonia 16 Octubre 

43 5 

71 20 

5 

90 

15 0 

“ 22 

“ 9 

Isla de loe Estadoe 

54 23 

63 47 

7 

57 

64 

" 24 

ti 22 

Isla Laurie 

-60 43 

+ 44 47 

8 

-44 

121 

“ 6 

'' 14 


qualities of aiinplicity and independence of local con- 
ditions just os fully as the other, and is more con- 
venient tor tabular work Just how popular and 
widely accepted it is 1 do not know. The Odcina 
Meteoroldgica Argentina uses it, transposed, of course, 
m all their summaries, but 1 must confess that I had 
not heard of this definition till 1 had occasion to look 
into their work 

A rational definition of the seasons shonld be based 
on the characteristics of the annual temperature 
curve. This will perforce introduce the local ele- 
ment, but that IS not necessarily disadvantageous 
Mr Bnggs defines midwinter in a way which seems 
logically sound and quite acceptable, though the fiO"* 
F IS perhaps a bit arbitrary That his date of mid- 
winter and half the coal supply does not agree with 
the proverb he cites vitiates neither, for the proverb 
refers to hay, which with other crops does not be- 
come available immediately the cold weather is over, 
but later in the growing season. Half the store of 
these should consequently remain some time after 
midwinter 

Partly to furnish Mr. Bnggs data from South 
Amonca for comparison and partly to clarify xny 
own ideas on the matter, I have sommanzed the La 
Plata temperature record' and have selected several 
other stations of wide geographical distnbution from 
among the many discussed m the Anales de la Ofioina 
Meteoroldgioa Argentina. Since some stations have 
tiieir annual range entirely above and another en- 
tirdy below the 60* F. used by Mr. Bnggs, a depar- 
ture from his prooedure was necessary. I have used 
as base line the general mean of the station and have 
defined midsummer and midwinter as the dates whose 
ordinates bisect the areas between the mean tempera- 
ture and the observed temperature above it and below 
it, respectively 

From the taUe it wiU be seen that nadsummer in 

iThe readings at 7 A. M., 8 P M. and 9 P M. over 
ten (sferen) dey intervals were atsroged and then the 
comspendlq; deeades of eaeh year eomblned. 


Argentina, as determined, agrees closely with mid- 
winter m the Twin Cities as defined by Mr Bnggs. 
On the other hand, our midwinter is appreciably 
earlier than the date he deduces for nudsummer. 
Them is also an indication of later dates for mid- 
winter as one moves southward while the date of nud- 
sununer vanes loss uniformly and by a less amount. 

I remember well the resentment felt as a boy when, 
on the occasion of a cold snap a week or so before 
Chnstmas, one of my elders remarked that winter 
had not yet begun Perhaps this started vaguely the 
idea which has since become a conviction, that in the 
astronoimcal definition of the seasons the lag is 
grossly overestimated In order to determine its true 
amount I have considered a tentative definition of 
the seasons on the basis of the temperature curve as 
follows: 

That part of the curve of annual variation of tem- 
perature containing the maximum (minimum) and 
subtended by a honsontal chord 91 days m length 
IS to be considered summer (winter) , the intervening 
ascending (deseendmg) portion is to be considered 
spring (autumn ) 

Selectmg from among the dozen stations used above 
those five with the longest senes and applying this 
tentative definition to the smoothed (9c' s a + 2b •f 3c 4- 
2d 4 * 6 ) decade temperatures, 1 obtain as Ibe first 
days of summer and winter the dates given below . 


Station 


Beginning of 
Winter Summer 


Salta - May 17 Nov Ifi 

06rdoba May 16 Nov. 80 

Boisrio May 21 Bee. 8 

La Plata « - May 87 Dec. 6 

Isla Laurie .... May 89 Dec. 19 


The progression of summer with latitude ia re- 
mariub^ strong. That of winter is less, but riill 
well marked and in the same direction. Comparing 
these dates with those of the astronoimoal definition 
one sees that only summer at Isla Laurie agrees even 
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i^pnmmaiely Other dates for tnunmer are from 
two to five weeks earlier and the dates for winter 
fh>m three to five weeks earlier Consequently the 
^^pnlar" definition represents the facts for this 
Bepnblic for better, and even that overestunates the 
lag for the northern provinces 

BsBKHAkD H Dawson 

La Plata, 

Asuientina 


QUOTATIONS 

INTERNATIONAL CONGRESSES 
Ahoko the many things of value lost through the 
world war was that informal yet efficient organisation 
known as the International Congress of Applied 
Chemistry, which was responsible for bolding once in 
three years a scientifle conclave, truly international in 
its attendance, work and publications Four languages 
were official — ^French, Italian, German and English. 
Representatives on an equal footing came from every- 
where and were welcome Latest accounts of scientific 
progress famished the keynote 
How well we remember the last of these interna- 
tional congresses m 1912 ! There was the gathering in 
Washington in Continental Hall, where the leader of 
each national delegation apoke foUowmg the playing 
of his national anthem by the Marine Band There 
was a notable afternoon with the President of the 
United States, the reception, the half-day of sight- 
seeing and then the special trams to New York where 
the work of the congress was conducted 
Columbia University and the College of the City of 
New York fairly swarmed with hundreds of cbenusts 
The meetings, held on the sectional plan according to 
subject, were open to all and at stated times the con- 
gress gathered to hear the principal addresses debv- 
ezed by representatives of the leading foreign conn- 
tnea. Here wo heard the glowing account of the 
development of the arc process in Norway by Eyde 
himself Bemthsen demonstrated that nitrogen and 
hydrogen could be compelled to eombine to form am- 
monia. Perkin discoursed on synthetic rubber, and 
the address of Ciamicion on photoohenustry remains a 
classic No one who saw the multitude of products of 
indnstnal chemistry which Duisberg brought from 
Germany will ever forget that occasion m the great 
hall at City College Of course there were banquets, 
sight-seeing, garden parties and receptions, but they 
were incidental The congress did real work, as the 
twenty-mne volumes now on our shelves amply testify 
The International Congress was able to function 
without a continuous organisation and without a paid 
secretariat and headquarters subject to national mflu- 
ences The congress decided where its next meeting 
would be beld, selected the man to be responsible at 


that place and left it to him to form h» erwn ovgaiiiea- 
tion, work out the details and proceed. The war 
spoiled the congress planned for 1915, which was to 
have bem m Russia, under the ohaixnianahip of Dr 
Walden, the emment scientist who is the visiting lec- 
turer at Cornell this semester 

It 18 history that the war gave rise to scientifie or- 
ganisations m several countnes, and it is but natural 
that these should have been the ones to form a new 
international organisation. With the effect of the war 
still upon them, conditions were at first imposed which 
prevented the adherence of the former enemy countnes 
to the new union, but fortunately those difficulties 
have been remedied and any country, the science of 
which can be represented through a central national 
body, 18 welcome. 

At first the pnnmpal business of the Internationa) 
Union of Pure and Applied Chemistry, whicli is spon- 
sored by the International Research Council, was the 
creation of good will and better understandings and 
beginning anew the promotion of scientific work on a 
true mtemational basis Although some committees 
for scientifie work have been formed, it is patent that 
the union has added little, if anything, to the sum total 
•of seientiflc knowledge and has devoted itself more to 
questions of policy and diplomacy through social 
activities This has been gomg on for eight years, but 
for the lost year or two the active members of the 
union have come to realiee that if it is to survive and 
perform a useful function its program must be 
changed. 

The muon is too much restricted in membendnp and! 
m the number of mdividuals mvolved to aoomnplish 
Its own ends At present it brings together far too 
few really to hasten the day of better mtemational 
relationships If augmented in numbers it meets too 
often, and at the basis of it all is the neglect of its 
real opportunity again to make available the advan- 
tages of the world international congress. It is con- 
ceivable that some of the work of the union would 
require the meeting of a small group more frequently 
than once in three years, provided the union can be 
looked upon as a sort of nueleua or bolding oigamao* 
bon to which is entrusted the promotion of chemistry,, 
international so far as the ameiiee is concerned. This 
involves assanung responsibility for a scientifie eon* 
gress to be held very mudi along the lines of the otd 
intematiotial oongress. 

This subject from tune to tone has been foxeefnlly 
brought to the attention of Ihe offimals of the union 
and was discussed at the Wadiington meetiug when 
Ernst Cohen, the president, stressed the importaaee of 
organising a truly internabonal eongress of chemistry 
along democratio Imes. At the reemt meeting m Wiar* 
saw articles providing for such eongxtases stori 
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wAted ftttd iaocn^poraied into now otntntoi of the union 
Thew fuiieles were passed unanimously, but according 
to the union’s rules must be held over until the next 
meeting, scheduled to take place in Holland m July, 
In order to avoid undue delay a committee has 
been set up charged with the formulation of detailed 
plans for such international congresses. It is expected, 
therefore, that with the adoption of the new statutes 
the union will be m position to act upon the report of 
the committee It seems unfortunate tiiat there should 
be even a year’s delay for many are becoming impur 
tient, and it is already fifteen years smce the chemists 
of the worid have gathered together in a congiuffs 
organised along democratic lines and devoted to 
science. 

We hope that the International Union of Pure and 
Applied Chemistry will take leadership in this matter 
and make the roost of its opportunities It would be 
unfortunate should it be found necessary to set up any 
other oiganiration — Industrial and Engineering 
Chemistry 


SCIENTIFIC BOOKS 

Handbook of the Eehvnoderme of the Britieh Isles 
By Th Mortbnskk 471 pages, with 269 text- 
figures. Humphrey Milford, Oxford University 
Press, 1927, 

It n indeed gratifying that the Oxford Press 
diould consider it possible to undertake the publiea* 
tion and general distribution of a large book dealing 
with a group as little known to the public as are 
eehinoderma. The paper, printing, illustrations and 
binding are what we have learned to expect from the 
Oxford Press and are all that could be desired for 
such a volume As the author occupies a preeminent 
position as a student of echmoderms, it is not strange 
that thu handbook is by far the best general account 
of the group that has ever appeared. Taken as a 
whole, and eonsidenng the purpose in view, the 
volume is beyond praise. It is attractive m appear- 
ance, natural and fhorougbly usable m arrangement, 
reliable m content and exhaustively complete for the 
area included* The number and quahty of the illus- 
trations an notable and enormously enhance the 
vidue of the book. Of course, there are some errors 
of both omisrion and commission, but they are 
chiefly of a trivial character or involve matters where 
there is room for difference of opinion. One detail 
that invites onticism u the use of capitals for spemflo 
Aames, derived from pereonal xuunes. This is usual 
among botanists, but most soologuts long since aban- 
doned it* Dr. Mortansen has, however, dung to 
botantoal ensto&t 


In an interesting pretaee Dr Mortenaen explains 
the inception of the book and the reasons for indud- 
uig under the tenn British Isles an area vastly more 
extensive than the term usually ooimotea. The whole 
Northeastern Atlantic Ocean from Iceland to the 
Cape Verde Islands is included within the scope of 
the book so far as the deep water forms are con- 
cerned, of course, only those littoral forms are in- 
cluded which are known from the British Isles them- 
selves or may reasonably be expected to occur there. 
Hence the book will be of service not only in Great 
Britain but m most parts of Western Europe and, 
in connection with deep sea work, far to the north, 
west and south of the British Isles, 

The book opens with an admirable general account 
of echmoderms, covering m a few pages the mam 
features of the structure, development, larval forms 
and distnbution of the group and concluding with a 
key to the five well-marked classes of Recent forms. 
Similar treatment of each of these five classes makes 
up the remamder of the book, some SO pages being 
given to the onnoids, 103 to the asteroids, 109 to the 
ophiurans, 96 to Uie ecluni and 88 to the holo- 
thunans 

Tlie section dealing with the ennoids, or sea-lilies, 
treats of a dozen species, actually known from the 
area under consideration, each of which is figured 
either wholly or as regards essential parts The 
artificial keys, however, include no fewer than 24 
species of 20 genera, distributed m 8 families, these 
additional forms are those whicjh may be expected 
to occur m the region The treatment of the cnnoids 
is notable for its freedom from unnecessary techni- 
calities and details, while at the same time it is thor- 
oughly modem and mcludos the latest available m- 
fonnation about these relatively rare animalB. 

The use of the term sea-star, mstead of starfish, is 
the first thing that catches the eye m the section 
dealmg with the asteroids This is a natural and 
sensible change and it is to be hoped that all zoolo- 
gists will note and adopt it; perhaps it is too much 
to hope that the inaccurate term ^’starfish” will dis- 
appear at once from literature, but let us hope its 
days are numbered. The dassifleation of the sea- 
stars is still in a state of flux, certain of the reeog^ 
mzed families and orders being well-defined natux^ 
groups, while others are unsatisfactory and artificial. 
Dr. Mortensen has adopted as simple and usable a 
system as the complexity of the problem penmtu^ 
recognizing 3 orders, represented in the British area 
by 20 families. There are 87 genera and 114 speedes 
represented in the numerous and very valuable keys, 
but only 47 of the species are actuaUy known from 
the region concerned. Of these, 43 axe well figured, 
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and there are additional figures showing stmotoxal 
details. It IS a Tery striking mdieation o£ the mod- 
em tendency towards small genera that tiie 47 spemes 
are placed in 39 genera, one genus (Solaster) has 3 
^ecies (but 1 of these is usually considered gen- 
encally distmctl) cmd half a dosen genera have 2 
representatives each — ^the remaining 32 genera have 
in the British area but 1 species each so far as at 
present known 

In dealing with the bnttle-stars, Dr Mortensen is 
agam faced with the problem of an unsatisfactory 
classification, and, in the opinion of the present 
writer, treats it in an unsatisfactory way In reject- 
ing Matsumoto’s classification. Dr Mortensen returns 
to the old arrangement of the ophiurans in two 
orders, a diatmctly backward step and quite unneces- 
sary There is no need of rejecting all of Matsu- 
moto’s work, much of it of very great value, merely 
because his first order, the Phiynophiunda^ seems to 
be an unnatural assemblage Probably wo shall have 
to recognize 5, and possibly 6, orders, when we more 
perfectly understand the problem and have the neces- 
sary data Mortensen finds it more difficult to make 
a satisfactory key to the 11 families of British (or 
potentially British) ophiurans, which he puts m the 
old heterogeneous order Ophiurae, than he does in 
the case of any other group, but he succeeds admir- 
ably in spite of the inherent obstacles No fewer 
than 141 species of ophiurans, grouped in 48 genera, 
are indicated as potentially British but only 50 spe- 
cies are actually known from the area, as yet, and 
of these only about a dozen are found in shallow 
water The bulk of this section of the book there- 
fore, deals with forms, the average zoologist, even 
though a frequenter of marme laboratories, is never 
likely to see Particular attention is paid to the 
larval forms and a key to the known larvae of British 
species IS interestmg and of real value The discus- 
sion of the ecology of bnttle-atars and of their para- 
sites IS particularly good 

In the handling of the echini, Dr, Mortensen is 
dealing with the group of which he is preeminently 
the master and this section is therefore, of great in- 
terest The account of the morphology is clearly 
written and on the whole satisfactory, but in discuss- 
ing the ^'lantern,” the pengnathic giidle of the test, 
witk which it IS intimately associated, is slighted and 
the important distinction between auncles and apo- 
physes IS Ignored No reference is made to the 
absence of the “compasses” in the “lantern” of 
dypeastroids. There is a littie confusion about the 

iDr, Morteaseoi wrongly es^ it Phrynophiurae and 
uses the same erroneous termination for the other three 
ordena 


use of the term “irregular eohnu” for while m the 
key to orders, the “Inegnlana” are made to include 
the dypeastroids, dsewbere statements are made 
which indicate that Dr. Mortensen had the spatan- 
goids only m mind Thus (p 262} the posterior 
gonad IS said to have disappeared in the “irregular 
echinoids” whereas it is present in a large number 
of dypeastroids The paragraphs concerning the 
larval forms and the key to those known from Bniish 
seas are particularly important and useful The 
classification used is open to bttle criticism and has 
the great merit of being simple and yet adequate 
There are 33 genera and 53 species included in the 
keys but only 21 genera and 33 species are actually 
known from Great Britain The illustrations m this 
section of the book are worthy of special praise An 
interesting side-light on Dr Mortensen’s attitude 
towards rules of nomenclature is shown by a foot- 
note on p 321, m which he objects to quoting the 
name of the first dearrtbfr of ASropma roatrata as 
authonty for the species because it will deprive 
another more eminent authority of “the honour”! 

The introductory pages to the section on holo- 
thunans are particularly good readmg and give a 
very clear account of the class. The classification 
used includes results from some very recent researches 
and the keys are as good as can be prepared for a 
group so difficult of satisfactory preservation The 
assistance of Dr. Elizabeth Deichmann m the prepa- 
ration of many of these keys is cordially acknowl- 
edged Some 44 genera and 116 species are regarded 
as potentially British but only 14 genera and 30 
species are actually known as yet from the area, so 
that here as among the ophiurans, the book deals 
with a preponderance of forms which the avemge 
zoologist, even though he bve at a marine laboratory, 
will never see This is of course not a defect, it 
simply emphasizes the extraordinary scope of the 
book Naturally the illustrations of holothunans are 
not as numorouB or attractive as those in the other 
classes, but they are well-chosen and satisfactory. 

The book concludes with a brief appendix, 8 pages 
of bibbography, a list of abbreviations used for 
authors’ names, and no fewer than 5 admirable and 
very useful indexes It is difficult to conceive of 
more satisfactory indexing From any point of view 
the volume is a credit to those re^ponaiUe for it and 
the Oxford Press, Professor J. Stanley Gardiner, 
who induced Dr. Mortensen to undertake the wmk, 
and the author himself are to be heartily eongrfitu- 
lated. It unquestionably adds new honors and pres- 
tige to the zeeord of the eminent Danish zooIO|fi^ 

nvvaes htUAXt Oitnaat 

MUSBOIC or OOVTAIUITIVX ZoSuKiy, 
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IONIZATION BY POSITIVE IONS 

Tks queation as to whether positive ions ean lomse 
atoms has been the subjeot of much controversy. 
Experimentally no direct evidence exists which will 
enable one to decide between the two apparently 
opposmg views held If one regards the phenomenon 
from the pomt of view of the ionisation of an atom 
by a moving charged particle m virtue of the action 
of the charge on the electron of the neutral atom, one 
must agree with J J. Thomson' that it is unlikely 
that on this xneohamsm ions with less than a few thou- 
sand volts equivdent of energy ean ionize* On the 
other hand, as J Franck^ points out, and as la indi- 
cated by certain phenomena m ionization by slow 
canal rays, m the discharge of electricity from posi- 
tively charged points, and from the temperature ion- 
ization observed by King,^ and also by Noyes and 
Wilson,^ we have definite evidence of the ionization of 
gases by impact between charged or uncharged atomic 
masses moving with velocities corresponding to only 
two or three times the lonmng energy These two 
apparently ooiitradiotory'^*' ‘ views, together with the 
confiicting experimental evidence put forward m an 
attempt to decide the question, have led to a good 
deal of confusion In part this has been clarified by 
Joos and EuleukampfT^^ but not completely In a 
seminar course the writer recently had the opportun- 
ity of reviewing the literature on the subject and with 
the benefit of the criticisms of his two colleagues, Pro- 
fessor B B« Brode and Dr Arthur von Hippel, be- 
beves that he has been able to clarify the situation 
stiU more and that he has been able to show that there 
IS no leal contradiction in the two views. 

It is the purpose of this article to bnefiy set forth 
these conclusionB. To do this we may regard throe 
dutmot processes. They are 

1 The ionization by rapidly moving charged par- 
ticles, s g,, electrons, protons, and doubly charged He 
atoms* 

2 The ionization of molecules of a gas of lower or 
equal loniang potential by ionized atoms or moleoules 
which may be in motion or at rest {eg, an exchange 
of charge). 

1 Thomson, jr. J, FhU, Mag 48, 1, 1924, sad also 28, 
464, 1912. 

> Franck, J, ZeOs. /. Phy$» 26, 812, 1924; Sandbueh 
der PhyM VoL 28, p. 731. 

*King, A. S., 49 trophye /. 48, 18, 1918, and many 
other papers in this Journal 

« Noyes and Wilsou, A*trophye» J 67, 20, 1923. 

« ROehaidt, E., Stmdbuoh der Fky^, Vol 24, p 99. 

*Sia|^ sbargad He atoms and all rapidly movlDg 
charged particles should be included here. As, however, 
these earrieni also can act to Ionize in other ways which 
Aoafnse the lasils^ and in order to emphasiM the meehan- 
^ ef the proems, these have been purposely left out as 
mcaaq^es of class. 


3 The ionization resnlting from tiie impact of 
atoms or molecules, charged or neutral, which possess 
eloctrons and which have an energy which is a small 
multiple of the ionizing energy of one of the atoms. 

1 The first class of lomzutg processes is character- 
ized and governed by the classical laws of electro- 
dynamics and the laws of momentum and energy*'^ 
with the limitation that energy transfer to on elec- 
tron of an atom acted on must follow the quantum 
conditions, ^ {te , energy can only be absorbed if 
the electron in question receives a quantum of energy 
demanded by its change m status) The applications 
of these laws to the fast electron, the proton and the 
alpha particle, have been adequately proven by the 
agreement in order of magnitude between the pre- 
dicted results and observations That is, the ioniza- 
tion by electrons (WhiddingtonV*" law and possibly 
even the application to ionization for slower electrons, 
though the latter is more doubtful), by protons'* 
and by a particles as calculated by Henderson,* 
Fowler,* Bohr' and others, agrees within a factor of 
two or three with the observations These laws, as 
Thomson' points out, demand that ionization by such 
particles m virtue of the action of the charge ceases 
at velocities easily computed from laws of momentum 
and energy, corresponding to values of the order 
5x10 '- Ik 10* cm/aec Such velocities correspond 
to energies of the order of the ionizing potentials for 
atoms in the ease of electrons, to energies of the order 
of 2,00(M,Q00 volts for protons, and to energies of 
the order of 10,000 volts for alpha particles. The 
efficiency of this type of ionizing action is very high 
and IS more or less sucoesafullv predicted from classi- 
cal theory, assuming the ionization potentials as ob- 
served to be correct '«*»'« The conclusions are sub- 
stantiated by the sudden oessatiou of ionization by a 
particles and protons'* at the end of their range 
observed, and by the recent work of Dempster**** on 
the long free paths of protons of 900 volts velocity. 
It is the only process by which such single ehaigea 
can produce ionization. 

2 The second class of phenomena belong, properly 
speaking, m that class of phenomena called ^^melastio 

« Thomson, J. J, Phil Mag 23, 449, 1912, <<Oosdue- 
tioa of Electricity through Gases, pp 870-882 

7 Bohr, N, PhU. Mag 26, 10, 1918, and also 80, 
581, 1916 

• Henderson, G. A , JPfttl Mag 44, 680, 1922. 

s Fowler, E. H , Proc Oamb PhU Soc 21, 621, 1928. 

lolioeb and Condon, Jr. Prank. Inet 200, 695, 1986. 

ti Whiddington, B., Proc Boy. Soo. 85 A, 823, 1911; 
also 86A, 860, 1912. 

u Dempster, A. J., Phyn Bev. 8, 656, 1916. 

Baerwald, H , Aim. der Phye 66, 167, 1981. 

M Dempster, A. J., Proc. Nat. Acad. Sd. 11, 652^ 
1986; also 18, 96, 1926; Phil Mag. 8, 116, 1987. 
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impaets ot the seeasd olan,’^ flnt dtMOTend experi- 
mentally by Franek^" and CanO| and later obeenred 
direotly by Enkson^* and HamwelL^^ 

They explam many of the phenomena observed by 
Dempster^* on canal rays of low velocity They 
occur fairly readily, and are largely independent of 
the velocity of the earner. It la, however, possible 
that through the third class of lomztng phenomena 
the energy of motion could be utilised to make this 
group include ionization by moving ions of appro- 
priate velocity of molecules ot higher ionizing poten- 
tial. To date, however, no certain evidence exists for 
this extension, though from indirect observation it 
aeems probable This process obviously can not lead 
to the production of a very much larger number of 
charged earners than the initial number of charged 
earners. Thus in a great many problems of ioniza- 
tion by means of charged particles their importance 
IS secondary 

3 The third class of processes are definitely estab- 
lished by the existence of temperature ionization ob- 
served by King* and treated theoretically exhaustively 
by Eggert,^* by Saha,^* and Fowler ^ Even if some 
of the assumed quantities (eg, the energies of the 
atoms necessary for ionization m such a process) m 
the equations turn out to be in error by a factor of 
two or three, the correctness of the deduction is un- 
questioned As regards other evidence for ionization 
of gas molecules by positive ions, or moving neutral 
molecules of relatively low velocities, the evidence is 
leas clear if one exclude occurrences of the type of 
Class 2 above The evidence from direct measure- 
ment on positive rays has been seriously questioned 
by Horton and Davies*^ and by Hooper,** due to the 
fact that Bocondaiy omission of electrons from the 
walls through the positive ion bombardment and 
photoelectric phenomena were not ngorously ex- 
cluded. The work of Baerwald and others** on emis- 
sion of secondary electrons from metals by positive 
ion bombardment upholds this Hooper concludes 
that if ionization of a gas by positive ions below 1,000 
volts occurs, the process is very inefllcimit. He 
believes that at high pressures (whore many collisions 
can take place and the ionization could be observed 
for inefficient agoncies) there is some evidence that 
it occurs in his experiments The evidence from the 
experiments on ionization phenomena in gases and 

IB Franok and Oario, Zeita fUr Phya 11, 8, 1922 
Enkson, H A , Phya Sev 28, 872, 1826 
iTHsniwell, G P, Phya. Pav 28, 880, 1927. 

!• Eggert, J , Phya Zaita 20, 670, 1919. 

«Saba, M. N., Phil May 40, 478, 1920. 

M Fowler, H. H , PkiZ May 46, 1, 1928 
n Horton and Davies, Proc. Boy Soe. 95A, 888, 1919 
M Hooper, W J , Jr Prank Inat 201, 811, 1926. 
Edchardt, E , Ear^dbitch der Phyatk, VoL 24, p. 205 


sparking potentials in fkirly vaufem fields, as inter* 
preted by Townsend,** has recently been eeiioudy 
called into question***** on the basiB ot the probaUe 
actions of posiUve ions or radiation on the cathode. 
Townsend*^ himself agrees that such processes would 
fit his equations as well as experimental uneertamty 
admits. He however points out that only by assum- 
ing umization by positive ions of low velocity in a 
gas can we explam the discharge from positive paints 
at high potentials***** In this assertion he is un- 
doubtedly correct if we add the possibility that such 
ionization may be m part mdireot as later described. 
There ib thus evidence that neutral atoms, molecules, 
canal rays, and slowly movmg positive rays directly 
or mdirectly can ionize gas molecules by impact, 
though the efficiency of the process i8 obviously very 
low. This type of activity is, however, essentially 
different from that under Class 1 m that tt ts tndepen- 
dent of the eharyed etate of the umtstny atom or 
molecule, ao that the charge te but tne%dental to 
meohantem The process, however, depends on one 
additional feature Every atom uminng %n ikw 
fashion must have at least one electron m an orhtt 
about %t, and poastbly more. 

It IB m fact the presence of the electrons in these 
lomzmg systems that enables them to produce lomza*- 
tiou indepcmdently of charge, and thus give a mecha- 
nism which can be clearly differentiated from the first 
class of ionization. With electrons in each of the 
atoms or eystems colhdmg, transfers of energy be- 
twerai the electrons of the two systems agam become 
possible at low veloaties However, it is difficult to 
postulate the exact mechanism of mioh transfers, in 
which the relative eneigies of two atoms are truBr 
ferred to one or two of their electrons in a moleoulaT 
impact. To date the new quantum mechames has 
been unable to cope with the problem. The earlier 
diseuBsions of Franck,* and Joos and Euknkampff** 
treated the atoms as elaatio spheres. If one could 
conceive of the electrons being ngidly held in station- 
ary positions by the binding forces of the nuelCus, 
interactions of the observed sort might be expected. 
Such an assumption enables one to find a plausible 
explanation for inefficiency of the process; for it 
would be a relatively rare atomic encounter iiiat 
brought two electrous of the coliidmg atoms into such 

s« Townsend, J 8., ^’Electilelty In Oases,** Chap. IX, 

p 822. 

m Holst sad Oosterhuis, PhU. May. 46, 1117^ 1988. 
s« Taylor, James, PhU. May 3, 768, 1927; alio 4, 805, 
1927, Proe. Boy. Soc. 114A, 78, 1987. 

Townsend, J. B, *<Electriei^ in Gsms/* p. 880. 
MEmdey, H. 0 L., Pkit. May. 8, 1087, 1987. 
tBTowBflwad, J. B., **Eleetrteity in Oasss,** 871* 

*0 Jooi and Ktslenkainpff, Phye, 88, 887, liEHM* 
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Mt nUSm that the mmgj of atomic motioii waa con- 
ocfiisated on one doctnm and thus made posBible ita 
wmpe However, the eieotrons are more probably 
in orbite in the atoma and the flmbiUty of this type 
of binding; coupled with the experimentally obeerved 
fact that the orbital momentiim of electrons in atoms 
is not manifested in ionisation proceesee;*^ mahes it 
diiXiealt; if not impossible; to explam the facts m a 
sunple mechanical fashion. We can only conclude 
that there exists a meebanism in atoms which in rare 
calhBtonB by means of ike vfkUracitons of tho electrons 
tn the atoms enables the relaUxe energy of the atoms 
to be transferred to one of the electrons 

The presence of a positive charge on one of the 
two eolbding atoma at low velocities should affect the 
ionisation by such a mechanism but sbghtly As 
Franck^ has stated it increases the energy necessary 
to cause lonisatioU; as with the charged atom the 
electron must escape against an attractive charge of 
two units instead of one Besides this minor influence 
the choiga plays an important indirect rdle, in low 
velocity phenomena; in that it enables a molecule or 
atom to acquire its lomzuig eueigy from an electneal 
field; an energy which it otherwise would practically 
never acquire at room temperatures as a result of the 
heat motions Such an atom or molecule having ac- 
quired the energy through its charge is then able to 
ionise moleoules itself, or perhaps is able by impact to 
impart its energy to a neutral molecule which can 
lomxe slightly more effectively In any case whatever 
its manner of producing ions, the function of the 
charge is but indirect enabling the ion to acquire 
energy, Jt has httle to do vnth the subsequent meeb- 
omsm of removed of electrons by the ion, thus clearly 
differentiating its lonmog meebamsm from that of 
swiftly moving charged particles. 

It is also conceivable that one ion may lomze by 
any two or even all three mechanisms simultaneously, 
all^ug^ at high speeds the preponderating mecha- 
nism for an ion with deetrons will bo processes of 
1; while 08 it slows down the processes of Class 
2 and 3 will entirely predominate. At mtermediate 
speeds probably all meoharusms are active and thus 
lead to some (ff the apparently eontradiotoxy results 
obtained. 

We thus see that m terms of tiie three different 
the outstanding oonfiioting observationB 
oan be idmply explained and it is seen that there is 
no fflsnntiail contradietion even between the extoeme 
'Views of Thomson and Franck; for we have seen that 
neither a proton nor a doubly ehatged helium atom 
oaa ionise bekrw oertain minimum velocities as elaam- 
oal theory demands that they should not, while hydro- 
ffea atoaii^ siiigly ehaiged helium atoms and neutral 

•^wetooB, B. a, pjto*. 80, 479, 1027. 


helium atoms ean be expeotod to ionise at low veloei’^ 
ties albeit very ineffeottvely. 

Ldohabd B. Loss 

Pbtsxoai* luacmaToaT; 

The Univxesity or 0slti*obxu 


SPECIAL ARTICLES 

CORRELATION BETWEEN ELECTRO- 
MOTIVE SERIES AND OXIDATION 
POTENTIALS AND PLANT AND 
ANIMAL NUTRITION 

Ik studying the distribution and the dominance of 
pasture plants, it was observed that there is a definite 
oorrelaticm between the dominance of certain pasture 
plants and the natural or native vegetation An at- 
tempt waa made to correlate the growth and domi- 
nance of the various plants with the soil acidity, but 
it was soon found that there is no very dose correla- 
tion between acidity of the soil and the dommanoe of 
certain types of pasture plants. 

Since no vexy definite correlation was found be- 
tween the acidity of the soil and the growth and domi- 
nance of certain plants, an attempt was made to corre- 
late plant growth with plant residues, particularly 
the basic nitrogenous materials, including aoimonia, 
amines, etc , and here again only a partial oorrdation 
was found between the availability of the basic nitrog- 
enous organic residues and plant growth 

The nitrogen carbon ratio in the organic residues 
probably affects the mobility of the nitrogen in the 
soil There is a difference m the nitrogen carbon ratio 
in various plant residues The difference in the nitro- 
gen carbon ratio in peat soils illustrates the pomts m 
question It has been found that some peat soils have 
a nitrogen carbon ratio as narrow as 1 * 8, while others 
have a ratio as wide as 1 70 or wider This differenee 
in nitrogen carbon ratio undoubtedly affects the avail- 
ability of anionic nitrogen. It has been found that 
there is a close oorrelation between the calcium oxide 
content and the width of the nitrogen carbon ratio in 
peat soils Where the nitrogen carbon ratio is nar- 
row, it indicates that there is a relatively large amount 
of high oxidation potential mineral basic matenal 
present And in such a situation it has been found 
that there is often an accumulation of toxic amounts 
of nitrates But when the mtrogen carbon ratio is 
wide it indicates that there is a limited amount of high 
oxidation potential mmeral basic matenal present 
And where such a condition prevails it may result in a 
prolonged nitrogen starvation period, espeoially early 
in the growing season Where the nitrogen carbon 
ratio 18 very wide such plants as some of the conifhr^, 
poverty giass {Dmthoma sptoato), oertain specues of 
Ag»»t», eto, which may readily utiliae eatio^ nitro- 
gen, are apt to dominate in nature. Otiutc plmits, 
sndh aa eertoin spedes of oak, hickory, poa, etc., seem 



630 


8CIMNCE 


tvwu Lxvi, isfo. xrn 


to gtow best when supplied with aniomo uitrogeu. It 
is not possible at present to say whether amonic nitro- 
gen determmes the growth response of plants or 
whether it is the nutritional complex commonly asso- 
ciated with available aniomc nitrogen Wide nitrogen 
carbon ratios would very probably have much less 
elCect upon the mobility of the cationiG nitrogen from 
organic residues The basic nitrogenous materials 
from such residues undoubtedly function similarly to 
mmeral bases m the sod colloidal complex These 
organic bases may partially satisfy the basic needs of 
the sod colloids^ but the oxidation potential of such 
materiab is apparently not su&cient to produce opU- 
mnm growth ot many plants The low oxidation po- 
tential of basic organic materials may partially ac- 
count for the lack of close correlation between tiie 
bydrogen-ion concentration of a sod solution and 
plant growth. The desirable crop sequence m rota- 
tions and the succession of native plants on abandoned 
crop land, as well as the succession of plants on virgin 
sod, IS probably closely correlated with the ability of 
vanous plants to utilize cationic nitrogen or non- 
lonized nitrogenous materials Basic material is very 
often the limiting factor in many of our depleted soils 
Nature has an abundant potential supply of basic ma- 
terial in the nitrogen of the atmosphere, but appar- 
ently many plants can not readily utilize low oxida- 
tion potential cationic nitrogenous materials 
After failing to find sufficient correlation between 
the acidity of the sod and the avadabdity of the basic 
nitrogenous organic residues to account for the dif- 
ference in plant growth and associations, an attempt 
was made to correlate plant nutrition with the electro- 
motive senes and oxidation potentials As life is 
probably dependent upon a difference in electrical po- 
tential it was believed that the electromotive senes 
and oxidation potentials, which are the best single 
expressions of the properties of ions, would oorrelato 
with plant growth The entire chemical activity of 
the metals corresponds fairly closely with the above 
senes. Here we found a very sinking correlation be- 
tween the electromotive senes and the absorption of 
plant nutnents Indeed the electromotive senes may 
be the key to many of the perplexing problems in 
plant and animal physiology Tl^ vanous ions differ 
very much m the voltage they produce Such ions as 
K, Na and Ca produce high voltages, other ions, such 
as Mg, Al, Mn, NH^, amines and other basio nitrog- 
enous materials, produce medium voltages, while still 
other ions, such os Fe, H As, Cu, Eg, etc , produce 
very low voltages Vanous plants and animals ap- 
parently tolerate different potential lev^ Many 
crop plants, such as alfalfa, sweet clover, odery, bar- 
ley, millets, asparagus, beets, etc , semn to be tolerant 
of very high dectrieal potentials as, for example, the 


potentials produced by high concentration of such ions 
as K, Na and Ca, often anoomitered m senu-and to 
and climates. Other plants, such as blackberry, blue- 
berry, cranberry, raspberry, strawberry, oats, buck- 
wheat, red top, cotton, sweet potatoes, watermelon, 
etc, grow well at relatively low potential levels as, 
for example, the potentials produced by hi^ concen- 
tration of such ions as Mg, Al, Mn, NH^ animes, pro- 
tein acid salt ions, Fe, H etc It is evident that a 
given H-ion or OH-ion concentration xesultmg from 
the presence of vanous acidic or basic matenais may 
produce different oxidation potential levels or physio- 
logical gradients. The gradients produced by such 
high potential materials as K, Na, Ca, etc , would be 
different from the gradients produced by such low 
potential matenais as NH,, amines, etc Hence a 
close correlation between H-ion concentration and 
plant growth could not bo expected 

Cropping may dupletc vanons soil types until they 
reach approximately the same biological fertility level 
as, for example, the fertility level suited for the domi- 
nance of pine, etc Since the accumulation of basic 
nitrogenous matenaih is one of the important factors 
m the natural restoration of the productivity of soils, 
it IS evident that the climax vegetation on different 
soils would be* different, depending upon the ability ot 
the soil colloidal complex to retain organic bases. 
Mass action resulting from the accumulation of or- 
ganic bases may make available mineral bases that 
have a higher oxidation potential Tlie capacity of 
the soil colloidal complex to retain the oiganic bases 
may partially determine the climax vegetation The 
above condition is probably one of the important fac- 
tors controlling the more or less definite plant succes- 
sions in the depletion and the restoration processes of 
vanous soil types Therefore, eortam soil types can 
not be restored above the pine fertility level while 
others may be restored to levels suited to the various 
bard woods. 

It has been possible to trace the influence of the 
oxidation potential levels from plutonic magmas to 
the vanous igneous rock, tbenee to the soil colloids, 
and finally through the plant to the animal The ash 
of certain plants, such as alfalfa, sweet dover, foxtail 
millets, etc , grown m semi-and to and climates may 
contain very large amounts of potash Ionic potas- 
sium may produce a very high voltage and it is, there- 
fore, very readily absorbed by plants Under oertain 
conditions the rapid absorption of the potassium or 
similar ions may exdude or limit the absorption of 
other desirable nutnent cations The feeding of large 
quantities of plants with high potash content may 
seriously affect animals. Another striking examine of 
the effect of a high oxidation potential material is ihe 
probable conrdation betwem high potash eontaat in 
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fertdieerft and ttp bum m lettuce on certain high bine 
peat aoile. It le necessary to have liberal amounts of 
potash to produce a satisfactoty lettuce head, but if 
excessive amounts are added there is great danger of 
tip bum developing and this may result in a loss of 
the entire crop 

Sdeotive or differential absorption of nutrients by 
organisms is probably largely determined by the oxi- 
dation potential of the various ions The electro- 
motive senes and oxidation potentials arc probably the 
key to the interpretation of the important wArks on 
antagonism and selective absorption by W M Bayliss, 
C M Child, G W Cnle, D B Hoaglond, J Loeb, 
M M McCool, W J V Osterhout, W Stiles and 
numerous other investigators 

The bimodal growth or production curve so fre- 
quently met with in plant and animal physiology is 
probably closely correlated with the electromotive 
senes and oxidation potentials. The hydrogen ion 
with an ionic velocity nearly five tunes greater than 
any other common nntnent cation very probably deter- 
mines the mode on the acid side of the neutral point, 
and the hydroxyl ion with an ionic velocity nearly 
three tunes greater than any other common nutrient 
anion determines the mode on the alkaline side of the 
neutral point These two high velocity ions greatly 
influence the absorption of other ions, and are thus 
very important factors in regulating the growth or 
devdopmmt of organisms 

This paper is an attempt to outline briefly the sig- 
niflcance of the correlation between the electromotive 
senes and the oxidation potentials, and the nutrition 
of plants and animals. A more oomprehensive state- 
ment of the whole subject will be presented m a later 
paper. It is voiy clear from the preliminary correla- 
tions which have been made that the electromotive 
senes and the oxidation potentials afford a new and an 
important approach to the whole field of biology 
Electrochemistry has illuminated the subjects of chem- 
istry and physics It wiU do likewise in the field of 
biology, when the biologist begins to appreciate more 
fully the relationship between electrochemistry and 
vital phenomenon 

H P COOPKE, 

J K Wilson 

OOBNXLXi UmvXBBlTT 

INHIBITION OP ENZYMATIC ACTION AS A 
POSSIBLE FACTOR IN THE RESIS- 
TANCE OF PLANTS TO DISEASE' 

SpaouLAVZONs and investigations on the nature of 
'disease lesistanoe in plants have oeeupied the minds 

1 Paper No. 178, Umverdty of Oalifonda, Graduate 
Bchodl of Treploil Agiicultare end Citrus Bxpenment 
Btatlott, Bivsrsids^ CMifaraia. 


and efforts of plant pathologists smoe Uie inception 
of the wuenoe of phytopathology m the clasne work 
of de Bary * Fragmentazy as is the evidence for the 
correlation of specific factors with spemfio internal 
resistance of certain species or varieties to particular 
parasites, it is sufliciont to mdioate that ultimate 
elucidation will probably be found m the domain of 
biochemistry 

Dnmig the course of an investigation which seeks 
to throw some iight on possible bases for the resis- 
tance of sour orange (Cttrua aurantvam L ) and for 
the Busoeptibility of lemon {Cttrua hfnon%a Osbeck) 
to the bark diseases known as Pythiacyatts gummosts 
and decorttcoata, it has been found tiiat the trunk 
bark of sour orange has a much greater inhibitory or 
paralyzing infiuence on the action of certain enzyms 
found m the dried mycelial powder of the causal 
fungi than does the trunk bark of lemon This sug- 
gests the possibility that resistance to the invasion 
of the pathogens may be due to the inhibition of one 
or more of the enzyms of the fungi by some cellular 
product of the host, and that a sufficient decrease m 
this paralyzing power might permit the hyphae to 
progress rapidly, as they do in the bark of the sus- 
ceptible lemon, and successfully parasitize the hdst 

Table 1 shows that the hydrolytic action of the 
diastase and invertase found m the dried mycelium 
of both Pythuicyatta cttrophthora and Phomopata 
califomtca was inhibited more by sour orange bark 
than by lemon bark Bark of tangelo, a hybnd of 
pummelo and tangerine, which has been found by 
inoculation tests to be very resistant to Pythiacystis, 
showed about the same degree of inhibition of fungus 
diastase and ptyahn as sour orange did. It is not 
to be expected that all enzyms would be similarly 
affected Urease m fact was not thus inhibited. 
Other enzyms are being tried 

The '^cultures” were made by placing in a 200 ml 
Erlenmeyer flask 20 ml of the substratum, 500 mgm. 
of the bark and 250 mgm or 5 ml of the enzym 
source One ml of toluol was added as a preserva- 
tive, the flasks tightly stoppered, and the ^'cultarea^’ 
incubated in the dark for 36 to 46 hours at 40 do- 
grees C At the end of the incubation period the 
''cultures" were filtered and a 10-ml portion of the 
filtrate placed m 25 ml of solution A of Fehling’s 
reagent to stop enzymic action Reduetng sugars 
were determined by the Shaffer and Hartmann lodo- 
metno method* and the results calculated as miOi- 

■ Bory, A. de, "Ueber emige Sderotinien und Bclo- 
rotieuTankheiten,” Bat* Ztg 44 877-881, 1 fig , 893- 
404, 402-426, 482-441, 440-461, 465-474, 1886 

« Shaffer, F A., and Bartmann, A F , " The lodomstrie 
Determinatioa of Copper and its Use in Sugar Anelyais,” 
jrear. BM* Ohm 46. 842-680, 1220. 
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Substrata* 

Source of 
encjm 

Sour-orange 
bark 
mgni On 

Inhibition duo to. 
Trfwon 
bark 
mgnu On 

IDangelo 

bark 

mgin. OOv 

1 

10 per cent Sucrose 

P^rthiaeystis 

3.6482 

- 1664 


2 

1 

per cent Sucrose 

Pythiacystis 

69489 

8.8184 

......... .. 

3 

1 

per cent Lintner’s starch 

PythiacTstiB 

14 2406 

11 6272 

» ...... - 

4 

1 

per cent Lintner^s starch 

Malt diastase 

• 0 9416 

64328 


5 

1 

per cent Lintner’s starch 

Phomopsis 

16.2636 

18.0835 


6 

1 

per cent leintncr’s starch 

P^tidacystiB 

12.1254 

8 4568 

120162 

7 

1 

per cent listner’s stardi 

Saliva 

14 4352 

10.8264 

14 7475 


grams of copper. The mtnnsio reducing power of 
both the active and aatoclaved bark and enzym mate- 
nala in water was used in all the calculations. To 
illustrate 

( Seduction \ / Reduction \ 

byensym ) — ( byensym J — 

H- substrate/ \ + water ) 

( Seduction by \ / Seduction by v 

autoclaved } + ( aatoclaved > >■ 
ensyni'f substrate/ \enaym-l- water/ 

Beduotion due to the hydrolytic products of en- 
symic actum. 

The necessity for such a method of calonlation was 
pointed out by Slots* and is here illustrated farther. 
Suppose 

Mg Cu 

A. Starch solution phis active ensyine gave a 


reduetioii SS 

and B Active ensya alone S 

and C Starch solution plus autoclaved ensym 2 

and D Autoclaved ensym alone 1 

and E Starch solution alone 0 


then it is seen tiiat the inactivated ensym in the pres* 
ence of the substrate (starch) produces some sub- 
stance capable of reducing Fehhng’s solution; that 
IS, there is present a catalytic efleot other than the 
ensymie efleot It is assumed that this property also 
resides in the active nnheated ensym. Therefore, the 
reduction due to hydrolysed starch, that is, the r^no- 
turn due to truly ensymic action is evidently not A 
minus C or 26 nunns 2 equals 23, but A minus B 
minus C plus D or 26 minus 6 minus 2 plus 1 equals 
19. The value of D (equals 1) must be added be- 
oause the mtnnsie reducing power of the antoelaved 
ensym was present also m C. 

The figures in Table 1, it should be noted, do not 

* Slots, L. 7 , <'The Ensyms of PptMaepaMs oftrepk* 
Mora Sm and Sm.," Bilgardia 3 27-40, 1927 


represent actual copper reduced, but inhibibon ex- 
pressed m nulligrams of eopper per miUihter of 
filtrate They were obtained anbtraeting the re- 
duction value of the system, ensym -fbai^-i- substrate, 
from the sum of tiie values of the two systems, 
ensym + substrate and bark + substrate, that is^ the 
figures represent loss m rednemg power due to the 
inhilntiiig efleot of the bark on the fnagos or woe 
verso, fiaeh honsontal row of results reprsaents a 
senes of enltnres. The bark the first five aeries 
was obtamed from twelve-year-old lemon trees grow- 
ing on sour-orange atocka, approximatety equal 
quantities of bark above and below the bnd n^hm 
beiug taken at the some tune The bark material of 
lemon and tangelo reported in ssnes 6 and 7 was 
from twelve-year-old lenum trees in anotibsr orchard 
and the sour-orange baric from a seedling tree near 
the tangdo. Inoculation testa have indicated that 
s ee d hng trees of sour mange may be aUlhtiy man 
resistaat to Pytktaepgtti gummom than sour onoge 
used os a stock . 

The above data are ofleied as a^suggestba for a 
possibly new hne cfl attack. So far as is known this 
inhibit^ or paralysing effect of the plant tiasnes 
themselves upon certain fungal ensyms has not been 
suggested or tested as a possible basis for diseaae 
resistanee m plants. The paialyBiag effect on enayms 
ot some of the end-products of eiuymie reaetiana, as 
hydrocyanic acid, bensaldehyde and hydroquinone^ 
and aim of the salts of heavy metals, is weD known. 
It is suggested that any one m man of aevenl cal- 
lular products might behave similariy. Li work of 
this kind the ne cessi ty for dierit detcrminatioM on 
all materiala used is hem st re s s e d again. The osten* 
Sion and tast of the idea udtb other hosta, pathogens 
and en^fms are being continaed at this stotiea and. 
it is hoped that others mi^ aaedt to toot tt. 

L. J.EMRi 

Oounra or Aaotainam, 

Vmnmam or Ouagomm. 
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THE NOTION OF PROBABLE ERROR 
IN ELEMENTARY STATISTICS^ 

Wbat I have to say to-^day is not addressed to pro- 
fessional mathematioians or sUtiaticians To msthe- 
matioians and statutieians all that 1 shall say u ol- 
683 ready entirely faxnihai There are two other dassee 
of readers, however, to whom I hope the discuseton 
may be of service (1) the rapidly mcreasmg number 
of laymen who, without technical mathematical tram- 
mg, are constantly coming upon such terms as ^'prob- 
able error’' in their general reading, and (2) the non- 
mathematical research worker who is constantly 
tempted to etnbelhsh his numerical results by adding 
an imposing array of “probable errois" — obtained, 
alas, too oiten by the simple process of substituting 
blindly m a formula. (A formula, of course, is an 
essential tool, what will concern us here, however, is 
the underlying significance of such a formula, and the 
necessary limitations surrounding the proper use of 
It) 

What are the prmciples that he behind the common 
652 use of the term “probable error”? What does it really 
moan when wc say, tor example, that a quantity x has 
an ostunated value of 3 6 with a “probable error” 
ot 02 (wnttenj: = 36d:02)t 
The conventional reply to this question will occur to 
all of us— namely, that “the probable error is the 
656 error that is as likely as not to be exceeded ” For ex- 
ample, if^=36 — 02the conventional understanding 
IS that the “true value” of x is as likely to he outside 
the limits 3 4 and 3 8 as it is to lie between those 
limits 

But this conventional reply does not go very fax 
behind the scenes— we should like to have somethmg 
more fundamental Under what circumstances can we 
properly speak of errors as “equally likely” to oecurt 
What are the fundamental considerations underlying 
the whole range of ideas which are suggested by the 
term “probable erroi^'f 1 believe the best modem 
opinion 18 m favor of treating the so-called “probable 
error” from the pomt of view of empmeal statistics, 
with as httle reference as possible to the technical 
theory of probability; and I am convmoed that much 
misunderstanding will be avoided if we can keep as 

1 Address of the retiiing vice-president and chairmaii 
of Section A (Mathematics), American Assooiation for 
the Advancement of Science, NaahviUe, Teaaesaee, i;ie- 
cemher 29, 1927 
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far awiQ^ as possible from fibs older U&goage of imb- 
ability. 

A Erbors of Measuebuxkt 

The earliest use of the term “probable error’* which 
I can discover is in a paper by Bessel m 1816 Besselr 
following some then recent methods of^Oauss, was dis- 
cnssmg a problem m the adjustment of measure- 
ments of an unknown quantity Let us begmi there- 
fore^ with a brief outline of the problem of adjustment 
of meosuremenU This problem is oonvemently 
treated under two headings, first, the “probable error 
of a single observation” and secondly, the “probablo 
error of the mean ” 

I The “probohic error of a single observation** 

Suppose we have before us a large number of mear 
suraments of an unknown quantity, suppose next that 
we take the arithmetic mean oi these measurements, 
and suppose further that we compute the deviations of 
the given measurements from the mean. If the num- 
ber of measurements is large many of them will coin- 
cide exactly with the mean value; and among those 
which differ from the mean, small deviations will occur 
more frequently than large ones 

If now we lay off the values of the given measure- 
ments along an axis of abscissas, and at each point of 
this axis erect an ordinate which shows the number of 
times that the corresponding measurement occurs, we 
shall have a frequency diagram or distribution dto- 
prom for the given set of measurements The area of 
the diagram (or, rather, the area divided by the small- 
est recognised interval along the axis) will be equal to 
the total number of measurements m the set. The 
actual form of the diagram for a given set of mea- 
surements is a matter of experience. In a lazge num- 
ber of cases, however, the distribution is found to con- 
form to what is known as the formal law of error, 
represented by the familiar bell-shaped curve whose 
equation can be found m any book on statistics. If 
the measurements are closely consistent with eadi 
otber, most of the deviations from the mean will be 
small and the distribution curve will be sharply 
peaked; if the measurements are less consistentr-tbat 
IS, more soattered—the curve, though of the same area, 
will be flatter 

The question at once arises, how shall we secure 
some estimate of the consistency of the given set of 
tneoaurementsf One method for doing this is as fol- 
lows we may divide the area of the diatnbution curve 
into four equal parts by ordmates erected at the points 
m^^r, where 9 is measured from the 

mean ; the value r will then have tiie property that just 
half of the deviatioas irom tiie mean wUl lie between 
-r and 4-r. Thu value r u called, after Oalton, the 


quarUle deviation of the given set of measuremeat^ 
and may obviouafy be taken as an mdicatum of the 
eonsutency of the measurttmmta, the smaller the qoar- 
tile deviation the more closely packed are the measure- 
ments about tbexr mean 

By an unfortunate use of language, for which Bessel 
and Gauss are chiefly responsible, thu quarhle devia- 
tion u commonly known as the “probable error of a 
single observation,” for the given set of measniements 
Thu term “probable error” is here used in a highly 
techmeal sense and does not mean at all what it would 
appear to mean in ordinary language. It is best in- 
terpreted as merely an obscure synonym for the 
clearer, almost self-explanatory, term quartile devia- 
tion The important thing to note u that the “prob- 
able error ot a single observation,” in spite of its 
name, u not a property of any single measurement, 
but a property of the whole set of measurements, it 
enables us to say, not that any amgle item is mate ac- 
curate than another single itmn, but that one whole set 
of measurements u more consistent with itself than 
another whole set of measurements. The term is used 
chiefly in statements describing the precision of an m* 
strument, or the precision of some measuring process 
It 18 not often used as the ± 0 2 that one sees annexed 
to numerical values 

Thu, then, u the first eonunon use of the term prob- 
able error, the so-called “probable error of a single 
observation” means merely tbe quartile deviation of 
the given set of measurements, it serves to indicate the 
self-ooDSutency of the set of measurements, or the 
pedeednesB of the distribution diagram 

II “TAc probable error of the mean** 

The second common use of the term “probable error” 
u in the phrase “probable error of the mean ” The 
conventional explanation of thu phrase runs some- 
what as follows suppose we have a given set of n 
measurements, conforming to tbe normal law of dis- 
tnbuhon, and having a definite mean and a definite 
quartile deviation. Next, let us pretend that we have 
also a large number of similar sets of measurements of 
tbe aame quantity, making k sets in all, each oontam- 
ing n measurements; and oonsidar the k means belong- 
mg to these k aete. These means will constitute a sort 
of super-set of k valuee which will have its own dis- 
tnbution diagram, its own mean and its own qnarble 
deviation. By a subile appheatum of the Qieory of 
probability, the quartile deviation of thu super-set ^ 
proved to be equal to tbe qiuarHle deviation of tiieorig^ 
inal set divided by the square root of n; and this vftluA 
u what is called the ^^robsble error of the mean,” for 
the original set. 

This conventioiial explaoatioii leaves mOdb to hi de- 
sired. Whet is the use of preteodieig that ^ 
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flompoaftd of laxge number of wts of 
ntiNKUWienti aimilnr to the given eet’’ when we have 
in teditj only one set to work witht And why should 
the qnartile deviation of this hypothetioal aaper-eet be 
of any n^floanee m the problem of measurement t 
When one examinee the actual use that is made of 
the so-called ''pxobaUe error of the mean’’ one finds 
that it IB almost always associated with the problem of 
combtnmg eeveral eeU of meaaurments, with a proper 
^Sreight” attached to each set In the practical solu- 
tion of this problem there is no question of a hypo- 
thetical super-set of imaginary sets oi measuromenta, 
all the sets of measurements with which we are con- 
cerned are actually giveu. Two illustrations will make 
the practical method dear 
FHrsti suppose we have two normal sets of measure- 
ments of equal eonsisteucy, one containing ten mea- 
surements, the other twenty In combining these two 
sets of measurements it is natural to give the second 
set twice as much weight as the first, smce the num- 
ber of measurements in the second set is twice as great 
as the number of measurements m the first The com- 
bined mean or ^^woighted average^ of the two sets will 
then be the mean of the first set plus twice the mean 
of the second set all divided by three. The justiflca- 
tion of tins process of computing the weighted average 
of two such sets lies in the fact that it gives exactly 
the same result as if we had taken all thirty measure- 
ments as a single set of measurements and found the 
mean of this set in the ordinary way. 

Secondly, suppose we have two sets of measure- 
ments containing the same number of items, but hav- 
ing unequal consistency Suppose for example that 
tike quartile deviation of the first set is = 3, and the 
quartile deviation of the second set is r, = d Before 
co Mahming these two sets of measurements, we must 
first leduee them, so to speak, to a common denomi- 
nator. To accomplish this we may make a photo- 
graphte enlargement of both diagrams, until the 
quartile deviation of eadi is equal to the same 
number, ui this ease 12. This step u justified by the 
natural assumption that two distribution diagrams 
wbuh are similar— 4bat is, one merely an enlarge- 
ment of the other— «re of equal weights. Here, u 
the ease of the first diagram we multiply the linear 
dimenakcms by 4^ and therefore the area by 16; and 
in the ease of the second diagram, we multiply the 
linear dimensionB by 8, and therefore the erea by 8; 
tike potitieii of the mean in each ease being nn<h eii g ed . 
Ibe quartile deviation of each diagram u now equal 
to 12, so that the two revtied seta of measurements 
are of eqaal eonsisteney and ean be combined by tbe 
method juet deeeiibed. Bemembenng that the am 
of a fieteibttUM diagram is peoportioiud to the num- 
hw dt mhammenti, the first eet most be given a 


weight of 16, and the second set a weight of 9. The 
weighted mean will therefore be equal to 16 tunes the 
first mean, plus 8 tunes the second, all divided by 28. 

It 18 easy to show that the same result would have 
been obtained if we had multiplied the first mean fay 
a weight equal to (l/fi)*, and the second mean by a 
wmgU equal to (l/r^)*, and divided by the sum of 
these weights 

The extension of this process to the combmation of 
the two eases namely, to the case of several sets of 
measurements which differ not only in consiatenoy but 
also m the number of measurements in each set, pre- 
sents no difficulty We ore thus led at once to the 
following general rule for combining any number of 
sets of observations which are normally diatnbutedr 
the ioeiffht to be attached to each eet is d*reetly pro^ 
partional to the number of measurements tn that sst 
and snvsrsely proporttondl to the square of the quur* 
tiis devmtton of the set 

I hope that this bnef sketch of the practical method 
of eomhuiing sets of measurements will make it dear 
that the whole subject can be presented without refer- 
ence to anything except what is immediately given by 
the actual measurements, it is not necessary to bnng 
into the diBOusfiion any hypothetical super-set of 
imaginary sets of measurements or to make any use 
of the techmcal theory of probability. Tbe ± 0J2 
placed after the numencal statement of a mean value 
IS commonly called the ^'probable error of the mean.’^ 
This 18 a quantity obtained by dividing the quartile 
deviation of tbe given set of measurements by the 
square root of the number of measurements in the set, 
it 18 best regarded as merely a conventional way of 
indicating one step in the computation of tbe weight 
which should be attached to the given value when 
this value is to be combined with other values of a 
similar nature. It is not necessary to think of it as 
Bomethmg mysteriously connected with tbe theory of 
probability. 

It is mteresting to note m passing that there is an^ 
other measure of the oonsisteney of a set of measure- 
ments, which is coming more and mo^ into use. This 
18 the standard deuustton, or mean square error, intro- 
duced (under the name *^mean error^) by Gauss m 
1821. The standard deviation 11 tbe square root of 
the mean of the squares of all the deviations from tiie 
mean; in the case of the normal curve it proves to be 
sunply the abscissa of the point of inflection (mea- 
sured from the mean). For this curve, as u weB 
known, the standard deviation, 0, and tiie quartile 
deviation, r, are connected by tiie relation r»O.674fi0, 
and the ordinary mettiod of computing the quartile 
deviation is first to compute the standard deviatkn 
directly from the given mee«at«itteitts» and then to 
midtiply by Q.e745. The quartile deda^ (or 
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lible error”) im thus about two thirds as large as the 
standard deviation (or ^'mean square error'’)i m the 
ease of the normal euive 

A pretty quarrel has arisen as to vlueh of these two 
quantities is the handier one to use as an indieation 
of the consistency of a set of measurements Gauss 
himself began in 1819 with the ezeluaive use of the 
probable error In 1821 he uses the mean square 
error and the probable error side by side. By 1828 
he begins to speak of the probable error as the ^^ao* 
called” probable error, and a few years later he is 
quoted as saying ^‘the so-called probable error, 1, for 
my part would hke to see altogether banished” In 
1889, Francis Galton, the grandfather of the British 
school of statistics, condemns the term probable error 
in vigorous language. ^*It is astonishing,” he writes, 
*‘tbat mathematicians, who are the most precise and 
perspicacious of men, have not long smoe revolted 
against this cumbrous, slip-shod, and nusleadmg 
phrase ” Many recent writers like B. A Fisher agree 
that the fact that the use of the probable error is 
common '‘is its only recommendation ” On the other 
hand, Professor Mansfield Memman (1884) regards 
the probable error as the most natural unit of com- 
parison and insists that it alone should be used and 
the mean square error be discarded. At the present 
tune both the probable error (or quartile deviation) 
and the mean square error (or standard deviation) 
are so thoroughly established in the literature that 
neither of them is likely to be given up. 

Let us now leave the subject of errors of measure- 
ment and pass on to another use of the term "prob- 
able error,” namely, its use in connection with the 
subject of random sampling— « subject which is com- 
ing more and more to occupy the central position 
m the whole modem theory of statistics. 

B IUndou SAMVum 

In the problem of errors of measurement, the final 
result desired is the value of a single unknown quan- 
tity, and the distribution diagrams of sets of mea- 
surements of the unknown are merely means to an 
end In the problem of random sampling, however, 
the final result desired is the distribution diagram 
itself. 

For example, a shoe manufacturer wishes to know 
what demand be may expect for various sues of shoes 
He wishes to know, for example, what proportion of 
tile population wears a number eight shoe. What he 
needs is a disinbuhon diagram of the foot-siaes of 
the whole population This dutnbution diagram will 
exhibit, of course, a oertam mean value; but this 
mean value u not now the interesting thing, and the 
deviations from ^ mean, instead of bemg errors to 
ba avoided, are now important for their own sabes. 


The distvibutimi diagram Itselt is the thing that Is 
wanted. New the distributions that oeeor in praebee 
are by no means always of the normal fom, a fro* 
queney diagram may often be "skewed” in one diree- 
tion or the other; it may be more sharply or less 
sharply peaked than the normal eurvo of the same 
area and same quartile deviation; or it may even be 
of a U-ahaped form, with the large devutions from 
the mean more frequent than the email ones. 

In order to desonbe a distribution diagram oon- 
eiseiy we may state the values of four parameters, two 
of wbieh we have already mentioned: (1) the mean, 
(2) the standard deviation, that is, the square root 
of 1/n^ of the sum of the squares of all the deviations 
from the mean, (3) the third moment, that is 1/n^ of 
the sum of the cubes of the deviations from the mean; 
and (4) the fourth moment, or 1/n^ of the sum of the 
fourth powers of the deviations from the mean 

The standard deviation, as we have seen, gives a 
measure of "dispersion” or “scatter.” (If the distn- 
bution happens to be symmetrical, either the standard 
deviation or the quarhle deviation may be used as a 
measure of dispersion, but in the general case the 
standard deviation alone is available ) The third 
moment leads to a measure of “skewness.” The fourth 
moment leads to a measure of what Pearson calls 
“kurtosis.” Any given distnbution diagram is suffi- 
eiently eharaetensed for most purposes by giving the 
values of these four parameters, the mean, the stand- 
ard deviation, the third moment, and the fourth 

Let m Boppoee then that onr ahoe maantaetwer 
deeiree to study the diatnbution d toot-auee ui the 
whole population of a hundnd nullum people. Be 
olmonsly will find it in^raetieable to measure the 
whole popnlatum, so that he eaa not oMeia the 
panuneters of the distnbntion directly He thete- 
fore takes a sample of a moderate number, », of 
people, eboaen, as we say, at random, and detemunes 
the panuneters of this aample. The qneation is, what 
oonclnaion ean be drawn about the mean, etandard 
deviation, ete , of toe total popnlatum from a knowl- 
edge of ^ mean, standard deviatom, ete., of a nngle 
aamplef 

This qnestom la being actively dunnssed at toe 
present tune, and all that I eah do hme is to indicate 
briefly toe nature of toe answer that nmy be kqied 
for. Suppose, for asaraple, that toe parameter in 
whtto we are interested is the mean. Cmuidar the 
totality of all poeaible aamplee of • which ean be 
drawn from toe popnlatmn k qnastum. Tha inunhar 
of sueh aampka will of coarse he anemwaaty hofc, 
bnt ean be readily oompotod by toa th a aiy «C paon- 
tatoma and aamhinattona. Saeh aaaq^ af « wfll 
have ita own Oman ; and the aat eoaqpoaad af tha aaMoa 
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of aU tbi oaaaplM mil be dietnbated in a perfeetly 
4tt&Bite deponduig on the nature ot the total 
populaticni. 

Thua, it baa bem proved that the mean of tibe 
oet of means will eoinoide with the mean^ m, of the 
total population , the standard deviation of the set of 
means will he equal to o/V«, where a is the standard 
deviation of the total population; and the other mo-* 
numts of the set of means can be computed in terms 
of the corresponding moments of the total population 
That lA, if we assume any hypothetical values for the 
parameters of the total population, we can theoreti- 
cally compute the parameters of the distribution of the 
means. Then by a subtle analysis, we can make a 
eompanson between the distribution of the means and 
the observed propeities of the given sample, and thus 
construct a test of the validity of our assumed values 

The result of such a test is commonly recorded 
in this form* the required mean, m, is equal to the 
observed mean, a, of the measured sample, plus or 
minus a ^^probable error” r This indicates merely 
that if we had the totahty of the means of all possible 
samples of n before us, 50 per cent of these means 
would he between a + r and a-r This use of the 
term ^^probable error” is unsatisfactory, however, smoe 
the distributions involved in the analysis arc usually 
not symmetneal , the ^^standard deviation” is the more 
useful concept Moreover, there is no special sanctity 
attached to the arbitrary choice of “50 per cent”, 
other ranges are often needed 

Moreover, the formulas commonly given for com- 
puting tiie probable error of the venous parameters 
ate only apprommations which ore not valid unless 
the original distnbution is normal, and the sise of 
the sample is large The senous study of this 
whole question, for the general case of skew distn- 
butions and mmaII samples is a product of the last 
two decades — one might almost say of the last two 
years Some of the names asaoeiat^ with this study 
are Karl Pearson, B A Pisher, Tohouproff, and espe- 
cially a learned British scholar who conceals his iden- 
tity behmd the modest pen-name of “Studmit,” Ex- 
citing new developments are constantly appearing in 
Btometnka and similar journals, the most modem 
tools that mathematics can supply as, for example, the 
fheoiy of integral equations, are called into play; and 
the very latest results are immediately put to use by 
praotioal statisticians of the Bell Telephone System 
and other great mdustnal ooncems The work u by 
no means completed, and even the exact nature of 
the answer that may be hoped for is not yet entirely 
dear.* 

*8Vkr jfnrther Snfomiatlotit the reader is referred to 
H. Blets«i Monograph on Mathematical Statistics 
(tilMtt <3wt PvMlshlng Company, 1987). 


A splendid field for reaeardi is opening up, the jEruits 
of which are sure to be not only of the greatest theo- 
retical interest but also of the highest praetieal utility. 

Edwasd V. HuimwaTog 

HaavABU Univkssity 


THE GENERAL RADIATION^ 

The impacts of electrons against atoms produce 
two different kinds of radiation, (a) the line spectra 
and (b) the general radiation, aometinies called the 
continuous, or white, spectrum The general radiation 
usually carries a far greater amount of energy than 
the line spectra — hot body radiation, for instance. 
This IS true of the X-ray region of the spectrum as 
well as of other regions Although X-ray speotrom 
Imes are often strongly marked and sharply defined, 
the general radiation contains more energy than the 
lines, for it covers a much greater range of wave- 
lengths In the evolution of recent thought, however, 
less attention has been paid to the general radiation 
than to the Ime spectra, partly because the Ime spectra 
have important beanngs on our ideas as to atomic 
energy levels. In this address, I wish to present to 
yon the more important characteristics of the general 
radiation, as they have been discovered by about 
twenty men, carrying on researches m different parts 
of the world Time will not permit a detailed account 
of the subject These details may be found ui the 
text-books, which contain numerous references to the 
original articles published by the investigators 

On account of the fact that hoinogeneous beams of 
high-speed electrons can be produced, accurately eon- 
trolled and measured, and because each electron has a 
relatively large amount of energy, the X-ray region of 
ihe spectrum provides us with a better field for mves- 
tigating general radiation than do otiier regions. 

The curve representing the distribution of enexgy in 
the general X-radiation spectrum as a function of the 
wave-length resembles that for the spectrum of black 
body radiation. There is one unportant difference be- 
tween the two, however, namely, the general radiation 
spectrum has a sharply defined short wave-length limit. 
The quantum theory explains this limit quantitatively 
and qualitatively, for the doctrons sinking the atoms 
of the X-ray tube’s target can not have kinetic eneigtes 
greater than the product of the electron's charge into 
the difference of potential throngh which it has fallen 
(namely, Ve) Therefore, the hv value of the quanta 
of radiation produced can not be greater than Ve. 
Strictly speaking, if we apply the lawa of ^ ocm- 
servation of energy and momentum to the impact of 
an electron againat an atom, we find that the value of 

1 Address of the vice presideiit and dndrmaii of Bee- 
tien B (PhyaicB), AnwHoan Asaoeiation for the Advaaee- 
meat of Sciaaee, NaahvUle, Tennessee, December, 1988. 
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Iw can not Im qoite oqnal to that of Ve» ao roqnired by 
tibe quantom oqoation ^ for tho electron must, m gen- 
orali tnuufer some of its momentum to the atomf and 
the atom will, therefore, retain at least a small amount 
of the electron's kmebe energy The corresponding 
correction term that must be subtracted from Ye in 
tile quantum equation contams the rat)o of the mass of 
the electron to that of the atom as a factor It is, 
therefore, very small, ao small mdeed that it can not 
be detected experimentally — at least m the case of 
heavy atoms. If it turns out that the impacts of pro- 
tons against atoms, or of atoms against atoms, also 
produce general radiation with short wave-length 
limits, it may be possible to detect and verify the cor- 
rection term, 

Tbe short wave-length limit of the general radiation 
does not appear to depend upon the angle between tbe 
directum m which the X-rays travel and that of the 
stream of electrons which produced thmn The limit 
is dso independent of the substance composing the 
target of the X-ray tube It depends only upon tbe 
maximum voltage through which the electrons faU» 

By measuring the voltage applied to an X-ray tube 
and the frequency of the short wave-length limit of the 
general radiation, we get an experimental value for the 
ratio of h to e. Using the accepted value of e, 4.774U 
10-10 ygixie of h, 6 666 x 10-*^ Some 

recent determinations of h by means of spectroscopic 
analysis, using Bohr's formula for the Kydbezg con- 
stant, give values that differ from the above by only a 
very small fraction of one per cent The accuracy of 
the two methods is about the same 

Tbe general radiation extends from the tiiort wave- 
length limit toward longer wave-lengths, xeachmg a 
maximum of intensity at a certain point, the exact 
position of which depends upon experimental condi- 
tions After making corrections for the absorption by 
the matter through which the X-rays pass and for tbe 
reflecting power of the crystal grating, it has been 
found that, at right angles to the electron stream, the 
maximum mtensity of a beam, unaltered by transmis- 
mon through matter, occurs at a wave-length approxi- 
mately fifty per cent longer than tbe short wave- 
length limit The position of the maximum, however, 
depends slightly upon the angle between tiie X-rays 
and the electron stream The maximum point shifts 
towards the short wave-length limit as this angle de- 
creases 

The total intensity radiated m the general radiation 
spectrum has been measured both by means of its ion- 
ising effect and also by means of its heating effect. It 
has been found that, other conditions reraainmg the 
same, the total intensity increases almost exactly as 
tbe square of {he voltage applied to the tube. Since 
tile energy of the dectrons increases as the first powOT 


of the voltage it appeaa that tke ot produc- 

tion of X^ys, also, inereaoea as the first power of the 
voltage, m other words, as the first power of the en- 
ergy of the electrons. It is interesting to note titat 
this 18 an energy law, for tbe meaaurmnents have been 
earned up to such high voltages that the relativity eor- 
rection for the kinetic energy of the electron becomes 
important At the highest voltages used the kfaietie 
energy of an electron exceeds the value of %mv* by 
as much as twenty per cent 

The total intensity of the general radiation measured 
by ionisation methods mereases with the atomic num- 
ber of the cbmnical element composing the target 
Where the order of atomic weights of the chemical ele- 
ments differs from the order of their atomic numbers, 
tbe mtmisity of the radiation follows tbe order of the 
atomic numbers. The mtensity is neariy proportional 
to the first power of the atomic number, there being a 
small, positive correction term proportional approxi- 
mately to its second power This means that the prob- 
ability that the impact of an electron against an atom 
will prodnoe general radiation does not depend upon 
the atom's moss, but upon tbe nuclear diaxge or the 
number of electrons in it 

General radiation is partially potaTised. In tenns 
of the eleetro-magnetic theory of radiation, the electric 
vector at a pomt is a maximum m tbe plane contain- 
ing the stream of electrons that produce the radiation. 
The amount of polarisation appears to increase as we 
approach the short wave-leng^ limit of the general 
radiation spectrum. This agrees with the ideas con- 
tained in the classical theory of radiation, and with 
the idea that, m impacts of electrons aganut the solid 
target, the radiation near the short wave-length limit 
u produced by electrons that have not lost mudi en- 
ergy, or had their direetums of motion changed muSh, 
before they actually produce the radiation. 

The way in which the intensity of a small portion 
of the gmiend radiation spectnun of breadth 6X vanM 
with tbe differmiee of potential through which the elec- 
trons fall has been examined. The relation between 
tbe intensity and the applied voltage seems to obey 
very well a certain, somewhat complicated, equation 
From the experiments performed in solving tins prob- 
lem, it has been deduct fheDrotically that the general 
radiation from on mdafinitdy thm tatget should have 
a maximum at the short wave-length limit and AoiAi 
fdl off beyond this limit (toward longer wave-lengths) 
in the inverse ratio of the square of tbe wave-length. 

Until recently experiments on the general radiation 
have been performed with solid targets only. Al* 
though the line speetrum of a liquid meremry target 
has been observed, there do not seem to be any obser' 
vations cm the gmieral radiation from a Ihpiid iriueget 
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Pmiuoiibly aaeb gmetti radiakon would have the 
eharaetiimtiee of the raductioa from a solid taiget 
Ihgpeninaata have recently been made on the radia- 
tion eoming from the unpacta of electrons agamat gas 
atoms at low pressures. In these exjienmeutSi a stream 
of mercury vapor m a mercury pump passed down 
through a metal anode joined to earth and electrons^ 
after falling through a constant difference of poten- 
tioly passed through a hole in the anode and struck the 
mercury atoms The radiation coming from these im- 
pacts through suitable openmgs has been examined 
It bas been found that the radiation at right angles to 
the stream of electrons has an averagci or effective 
wave-length only a few per cent longer than the short 
wave-length limit oi the radiation as calculated from 
the quantum theory In these expenmenis, the voltage 
applied to the tube was not sufflcient to produce the L 
senes hues of the mercury This effective wave-length 
lies nearer the short wave-length limit than would be 
expected, if the intensity of the radiation fell off from 
the limit as the inverse square of the wave-length. 

A number of interesting theones have been proposed 
in order to explain the charactenstics of general radia- 
tion. Soon after the general radiation spectrum bad 
been analysed by means of crystal spectrometers, van- 
ouB assumptions were made as to the probability that 
an electron’s impact agamat an atom would produce 
radiation and how much energy would be radiated It 
was found that, by using the quantum theory and 
proper assumptions, a theoretical curve could be 
drawn which represents, at least roughly, the distribu- 
tion of energy actually observed in the spectrum 
Another theoiy has been based on the application of 
Bohr’s correspondence principle to the relation, cal- 
culated on the classical theory for an electron ap- 
proaching a nucleus It gives the distribution of en- 
ergy in the general radiation spectrum coming from 
an mdefinitely thin target This theory does not ex- 
iffain the short wave-length limit of the spectrum It 
IS arbitrarily assumed that the spectrum will be cut 
off at the short wave-length limit determined by the 
quantum theory The theory predicts that beyond the 
limit, toward longer wave-lengths, the intensity of the 
general radiation will fall off approxunately as the 
inverse square of the wave-length Tlie theory con- 
tains, also, an estimate of the total energy radiated, 
which appears to be of the right order of magnitude 
No solution of this problem by means of the theory 
of wave mechanics has been published When such a 
solution IS pnbluhed, it will bo interesting to see 
whether it explains the short wave-length limit of the 
speotmm and gives the same value for it as that de- 
duced from the laws of energy and momentum applied 
to the production of a light quantum, and, further, 
WheHier it gives the correct distribution of energy in 
tile iq^ectnim of radiation from solid and gas taxgets* 


At present, there does not seem to be a complete 
theory of the fundamental radiation problem, namely, 
that, if we allow an electron having a certain kmetic 
energy to impinge against an atom, shortly afterwards 
something of the same order of magnitude happens in 
a neighboring atom. From the point of view of 
theones, therefore, we are obliged to content ourselves 
with the application of the laws of energy and of mo- 
mentum to the production and absorption of light 
quanta. These laws, as applied to the individual hn- 
paets of light quanta agamat electrons, have had ex- 
traordinary success m predicting and explaining that 
great discovery, made m America, which we call the 
**Gompton Effect,” and which we owe to the abihty of 
our present chaiiman. 

I can not allow the annual address of the retirmg 
chairman of Section B to be delivered this year with- 
out commenting, also, upon a second great discovery, 
the selective reflection of electrons by eiystals, the de- 
tails of which Dr Davisson will describe to us in a 
few minutes. Some years ago, in order to explain the 
reflection of bght quanta by gratings and similar phe- 
nomena, a theory was proposed aeoordmg to which tiw 
corpuscles transfer momentum to the grating in 
quanta. The magnitude of these quanta equals b di- 
vided by the grating space It was shown that the law 
of quantum transfer of momentum accounts for those 
phenomena which we dass under the heading of 
Fraunhofer diffraction* If we introduce into the 
theory a quantity, X, defined by the relation that k 
equals h divided by the momentum of a radiation cor- 
puscle, the equations of the theory take precisely the 
forms of those denved from the theory of the interfer- 
ence of waves, in which ^ is the wave-length. Soon 
after this theory was proposed, discussions arose as to 
whether other fonns of corpuscular radiation might 
not obey somewhat the same laws as those goveinii^ 
the diffraction of light quanta. It was suggested that 
radiation consisting of moving electrons, moving pro- 
tons and even moving atoms ought to be reflected from 
gratings at least approximately in accordance with the 
laws of grating reflection The ideas contained m the 
theory of wave mechanics seemed to offer an explana- 
tion for such reflections. There is, however, one pos- 
sible difference between the theory of the transfer of 
momentum in quanta and the theory of wave mechanics. 
According to the theory of the transfer of momentum 
in quanta, the corpuscle should lose at least a smalt 
amount of its momentum and energy on reflection. It 
might lose much more on account of some electrical 
disturbance it produced, the loniaation of some atom, 
for instance. The equations *for the if^ection of a 
corpuscle by a <ayt^ grating that represent the 

A The explanation oi Fresnel diffractidn seems to require 
fartiier asmuaptiona 
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qttantiim tranafdr of momentum in thtee rectangolar 
direetsme may be written* 

h 

mvo"mv‘o'«ni \ 

Ol 

mvP-mv^P^ = nj.^ 
d« 

jj *“ 

mvY - mv'Y* = Hj 

«aJ 

The d’s represent grating spaces, the Greek letters 
direction eosmes and the n’s whole numbers, in which 
v^, the velocity of the corpuscle after reflection, may 
differ from v, its velocity before reflection If v^ is 
equal to v and if we put X =r h/mv, the above equations 
reduce to those derived from the theory of wave mo- 
tion If we look at the phenomenon of reflection of 
corpuscles from the pomt of view of the elementary 
wave theory, we may suppose the corpuscle to be re- 
placed by a series of plain waves havmg a definite 
wave-length and we may suppose that these waves 
excite oscillations m the atoms of the gratmg which 
smid out secondaty waves The mterference of these 
secondary waves produces the reflected or diffracted 
beam. On this theory we would expect the frequency 
of vibration of the diffracted beam to be the same as 
that of the primary beam We would expect, there- 
fore, that the diffracted corpuscle would have the same 
enei^, momentum and velocity as the corpuscle had 
before diffraction It has been found, however, m the 
experiments which Davisson and Germer described in 
the December Physical Bemew that the reflected elec- 
tron in general lias less energy after reflection than 
before and that the loss of energy may amount to as 
much as twenty-five per cent The fact that they 
observed electrons with such losses of eneigy appears 
to be explained by the above momentum equations 
as due to the sizes of the slits m their measuring ap- 
paratus 

No general solution of the equations representing 
the wave mechanics as applied to this problem has as 
yet been found It may he that a general solution of 
the equations would mdicate some loss of energy and 
momentum on reflection If so, it will be mtoresting 
to see whether the angles at which reflection takes 
place are the same as predicted by the above mo- 
mentum equations Acxiording to these momentum 
equations, if the corpuscle loses a certain definite 
amount of energy, it must be reflected at certain 
deflmte angles from the crystal grating 
Although no completely satisfactory theory has been 
proposed for the radiation problem m general, it may 
be that we are gradually approaching a solution of it 
A number of interesting physical theories have been 
proposed m recent years. A physical theory, how- 
ever, does not represent what we might call real truth 


A physical theory is a coUeetion fundamental hy- 
potheses and general laws, which may be used to de- 
duce parhoular laws that can be applied to concrete 
facts. Physical theones are useful, if they explain 
a large number of facts in simple ways, and if they 
furnish deflmtions of terms and a nomendatare to be 
used in describing phenomena. Physical theories are 
tools and not creeds, but one is at liberty to beUeve 
they represent reality, if one wants to The belief in 
a physioal theory, however, is a similar proeess of 
thought to the b^ef in religious tenets. The greater 
the number of useful physical theories that are pro- 
posed, the greater the number of good tools we diall 
have at our disposal, to use in diseovenng the real 
truth about the way m which nature acts, for it is 
the way m which nature acts that is the pnme object 
of physical research The multiplicity of theones m 
physics to-day really represents a healthy growth, 

WiLLUtf Dtrint 
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FUNDAMENTAL SCIENCE AND WAR 

Much has been said and wntten about war’s effect 
on civilization, much has been said and wntten about 
war's effect on applied science and modem invention. 
Indeed the two are almost insepaiuble for the '^degree 
of civilization of a people is commensurate with the 
extent to which they accumulate, correlate and utilize 
knowledge”^ It is now universally realized that ap- 
plied science progresses only after the foundation 
stones of pure science have been firmly laid The 
proeess of laying this foundation consists m searching 
out, correlating and classifying knowledge It is of 
this process that the layman is hardly aware, except 
that he knows it is earned on to a great extent m 
academic world, m the laboratories of our colleges 
and universitieB What would happen to civilization 
if tbs proeess were to eeasef Is tins process a con- 
tinuous onet Is it affected by political influeneest 
What IS the effect of war on this apparently endless 
taskf 

It 18 the purpose of this paper to dmenss the effect 
of the great war on one of the fundamental sciences 
— chemistiy In Amenca we feel that chemistry is 
making groat stndes We agree, and rightly, with 
Calvm Coolidge, who, m addressing the American 
Chemical Society on the White House lawn on April 
24, 1924, said in part "Wherever we look the work 
of the chemist has raised the level of our cirilizarion, 
and has increased the productive capacity of the na- 
tion ” We feel that the war caused an awakening in 
chemistry in tbs country. What its effect bee been 

ij. Alexander, Preface of ^^OoUetd OhettMry’* 
(1920), 
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Y«ar ^ 1012 1913 1914 1915 1916 1917 1918 1919 1920 1921 1922 1923 

Total ttumber refereneea 118 124 127 92 96 93 73 110 155 196 230 374 

N(m*n. a A. 91 91 82 48 42 85 26 61 67 78 116 158 


elsewhere we seldona ask, nor do we often find a satis* 
factory gauge with which to measure effects of this 
kind It IS hoped that the method of investigation 
chosen by the wnter will serve as such a gauge to an- 
swer this question for the world as a whole, and more 
particularly for Germany, England and the United 
States 

Research in fundamental science is of little or no 
value to the progress of a nation unless it is more or 
less widely disseminated among scientific men, so that 
they may use the results to strengthen the structure 
which they are attempting to build This dissemiua* 
tton usually is carried out by publication in the jour- 
nals of scientific organizations If we page through 
the current chemical publications we find that an in- 
vestigator IB giving us continually citatioris to pre- 
vious work of former investigators It is by studying 
these citations that we can answer the question whidi 
we have set for ourselves If we choose the mobt 
representative publication of American chemistry, the 
Journal of the American Chemical Society, we find 
that m the last complete volume, 1926, there are re- 
ported the results of 459 separate investigations in 
pure chemistry The writers of these reports give us 
4,857 citations to previous work These references 



are to 247 different periodicals and the international 
scope of science is manifest when one sees that there 
are represented journals from almost every civilmed 
country in the world. 

If we first tabulate the references to articles pub- 
lished from 1912 to 1923, inclusive, according to the 
year of publication but without reference to the spe- 
cific country of origin the results in Table 1 are ob- 
tained 

In Figure 1 we have graphically represmied the 
first row of figures The solid line is not supposed to 
represent a continuous functional relationship but 
serves only to show the trend of results from year to 
year It will be seen at once that there is a marked 
decrease in the number of references to articles pub- 
lished m 1916 when compared with the practically 
static level reached m 1912, 1013 and 1914, We must 
conclude that there was indeed a falling off in the 
amount of research in chemistry successfully com- 
pleted m 1915 

It must be remembered that there will be quite nat- 
urally more references to the years immediately pre- 
ceding the year of publication (1926) of the articles 
from which the citations have been taken We should 
also expect the slope of the ^i:rend-curve” to become 
greater the nearer we approach 1926 It is because of 
this difficulty of deciding nvhat might be called ‘for- 
mal behavior” that tlie years foUowmg 1923 are 
omitted from consideration. Undoubtedly, however, 
this effect is noticed in the high figure for 1923 and 
possible also to some extent in that for 1922 That 
this IS true will be seen when one considers that much 
of the work published in 1926 in the Journal of the 
American Chemical Society was completed and sub- 
mitted for publication in 1925 Conditions under 
which academic work is carried out make it highly 
probable that many of the researches were begun m 
1924 In a sense, then, 1923 is very recent as far as 
literature citation is concerned. 

Consideration of the method of investigation here 
employed will show that we are oonoemed not merely 
with the quantity of work published during this pe- 
riod (1912-1923), but that m reality we are coneemod 
only with the good work, the work which has survived 
and which has proved of value to the investigators 
who followed The method, therefore, has a distinct 
advantage over any method which eoimts pages or 
number of papers published m various journals for 
its basis of oompanaon* 
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If we examine the trand-carve in Figure 1 more 
oloeely we find an mcreaoe to a maximum in 1916-17 
A maximifim, to the chemist, at ones eoggests com- 
pound formation In this case it would indeed seem 
to indicate a compounding of two results a decrease 
m one country coupled with an increase in another, 
the latter becoming more rapid thah the former m 
1916. That this is actually the case will be shown in 
the subsequent analysis 

In Figure 2 we have represented in a similar man- 



ner the references to articles which originated outside 
of the United States. Hero we see the falling oft in 
1915 is even more marked and continues in 1016-17 
(instead of rismg again as m the previous Ogure), 
finally reachmg a minimum in 1918 It will be argued 
by some that research was earned on but was not pub- 
lished dunng this period because of prcdubitive costs 
and general unsettled conditions in Europe There 
are two answers to this objection* In the first place, 
\t has already been pointed out that unpublished re- 
search IS not completed research, because ^ssemination 
of knowledge is essential to scientific progress. Sec- 
ondly, the trend-curve actually shows that some of this 


research was pubbsbad in 1910 and 1920 after hoatQi* 
ties had ceased. If we consider what would be normal 
recovery from the mmimum reached in 1918 we must 
conclude that the trend-curve should increase in slope 
with time, it should be concave upward. Tbe dotted 
line m the figure indicates such a normal recovery 
curve The actual curve is, however, decidedly con- 
vex. In other words, if we were to choose 1021 as a 
temporary standard, the number of references to sr- 
ticles published in 1020 and 1919 is too large. The 
cross-hatched section of these columns is meant to rep- 
resent the excess over normal recovery This then is 
thought to represent research completed dunng the 
war but not published until later. This effect will 
also be found to an equally marked extent in tbe 
curves which follow 

It IS obvious from consideration of Figure 2 that 
the course of research in tbe United States from 1914 
to 1919 was different from its course in the rest of 
the world We might investigate this still further by 
studying separately the trend m Germany, England 
and the United States This can be done by consider- 
ing the references to four or five typical journals in 
each of these countries 

In Table II we find the x«)sults of a tabulatiou of 
tbe references to five representative German journals. 
They were chosen to represent the fields of general, 
OTgamc, inorganic, physical and biological ehemistry 
Keforences to Benohte der deut$chen chemtachen Gs- 
aellachaft far outnnmbered those to any other sio|^ 
periodical in 1926. There was a total of 686 reform 
encee to this journal. In other words, over 18 pm* 
cent of all references, excluding those to the Journal 
of the Amertcan Chemical Society, were to this single 
penodicaL It is the more runaikable, therefore, that 
there was m 1926 not a single occasion for the inves- 
tigators in America to refer to work published in the 
Benohte in 1918 It might be said that this is beeanae 
the Benehie for 1918 was not available to Amenean 
workers, but it should be remembmd that althoufi^ 
this might have been the case in 1919-20^1, it was 
not true after that By 1023 the files of the BsneWe 
in Amenean sdlentific lihrsxks bad been brought up 


TABLE IT 


Year 

1912 

1918 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1MB 

1923 

Ber. 

16 

18 

10 

12 

6 

6 

0 



12 

19 

81 

Ana. « ^ » — - . . 

11 

3 

13 

2 

3 

1 




3 

£ 

« 

Z phya. Chem « 

4 

9 

5 

1 

4 

0 




6 

11 

11 

Z anorg. Chem 

1 

1 

1 

1 

2 

0 


MM 

3 



8 

Bioohem Z. . . « „ 

2 

2 

4 

1 

0 

2 

0 

0 

0 

1 


4 

German « 

84 

88 

84 

17 

16 

a 

3 

18 

18 

8T 

H 

41 


Ber, Beriekie der deuUehen ehemieohen Oeeettedhafi, E phye. Chem. ZeAae^nft fur phyeihMaOte Chemda, 
Ann. Annaien der Chemie (Liebig's), 2. anory. Ohm, Zeitaehtift /hr anarganieehe Chemie, 

BioOhem. Z Sioehemitdie ZelUehfifU 
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to doto^ and thercffon this jownal wm as available as 
any otto vhaa tiw work we axe eonsideniig was being 
earried ont. 

The xeaiilta of Table II are graphically portrayed 
in Figure 3. Here again the effeet of the war is very 



marked and we must eondade that research in this 
most fondamental science was at a very low ebb in 
Germany m 1918, that Germany was hard pressed 
The typical recovery curve noted in Figure 2 is also 
present bare Undoubtedly the areas eross*hatehed m 
1919 and 1920 represent work completed during the 
war but unpublished until later Another point should 
be notieed here It is that, apparently, recovery in 
Germany was not complete even in 1923, because, as 
We have mentioned earlier, we would expect much 
hij^r flgnres for 1922 and 1923 than for 1912 and 
1918, because of the nearness of the former to 1926 
researches. The broken line in the figure might well 
zepreaeat tin normal curve excluding the effect of the 


war The area betwem the broken line and the solid 
trend-curve is then a representation of the loss to 
fondamental science in Germany &ie to the war^ 
effect 

Tnming our attention next to BritiA researdi we 
find the xeenlta riiown in TaUe HI 
It will be seen in Figure 4 that the effect of the war 



on British obemistry was very similar to the effect 
noted in Germany, except perhaps that it was not so 
marked. The British loss was not so great beeanse 
they did not have so mnch to lose The typical con- 
vex recovery curve m the cross-hatched area shoold 
be noted 

The ultimate test of this method of measuring the 
war’s effect on fundamental eoenee should oome when 
one oonadera a typical group of penodieals pub- 
lished in the United States. In 1914, thwe were in 
Amenoa baaie mdustnes, long dependent on Germany 
for certain eesential chemicals*, these industries found 


TABLE m 


Tear 

1912 

1918 

19U 

1915 

1918 

1917 

1018 

1919 

1920 

1921 

1922 

IMS 


15 

13 

14 

8 

5 

5 

4 

10 

12 

18 

17 

28 

Froa Boy, dec. -- - 

2 

2 

mm 


2 

1 

0 

1 

1 

2 

8 

7 

FbQ. Vap. .. 

2 

2 

■9 

0 

0 

4 

mm 

5 

6 

4 

2 

2 

Tress. Fan Moo. 

0 


■1 

1 

0 

0 

■1 

0 

0 

1 

e 

8 

British 

19 

17 

14 

9 

7 

10 

4 

16 

18 

20 

28 

45 


Ckm. Mot. lowtuM of tKo Ohemieot Moeuty (London), 
Froa Eog, Moo, Prooosdkiys of the JBoyol Moeietn, 

FMl Hog. miotoplUeat XugaeiM, 

Fieas. Far. jSea fyaasaoHons of the MaraMa)i BooietM, 
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Year 

1912 

1913 

1914 

1915 

1916 

1917 

1918 

1919 

1920 

1921 

1922 

1088 

J Am Chem 800 

12 

20 

31 

81 

43 

48 

84 

85 

61 

84 

80 

167 

J Phys Chem 

4 

1 

1 

2 

1 

5 

8 

1 

8 

2 

2 

4 

J Biol Chem . ^ . 

0 

1 

4 

6 

2 

2 

3 

2 

7 

5 

4 

13 

J Ind Eng Chem 

0 

0 

3 

0 

8 

1 

1 

8 

2 

4 

1 

11 

Phys Rev* .... 

0 

1 

0 

0 

2 

3 

0 

0 

3 

3 

1 

2 

American 

16 

23 

39 

39 

61 

54 

41 

41 

76 

97 

88 

187 


Am Chem 800 Journal of the Amenoan Chemical Sootetp, 

J Phys^ Che^n, Journal of PhysioaX Chemistry ^ 

J Biol Chem Journal of Bioloovoal Chemxetry, 

J Ind Eng Oiem Journal of Industrial and Engvneenng Chemistry, 
Phys Bev PhyswU Review 


themselves suddenly cut off from this source of sup- 
ply If we call to mind the need of the textile indus- 
try for dyestuffs, the Bcnousness of such a situation 
IS at once apparent It is to be expected, therefore, 
that the war should give scientific research in this 
country a decided impetus There should be no 
marked falling off in 1915 In fact, we should not 
expect any decrease until after our entry into the war 
or even until 1918 Let us consider the facts uncov- 
ered by this method of investigation 
In Figure 5 the results of Table IV are graphically 



Fio. 5. Beferenees to five typical American periodicals. 

Aown It will be seen at once that our predietions 
are oorreot The trend-curve instead of dropping off 
as in the previous oases in 1916 oontmues to rue until 


1017 A slight decrease is found in 1918 and 1919 
It will be noted further that there is a difference in 
the location of the cross-hatched area in this figure 
Instead of being in the usual place (191^20) it is 
shifted a year to the right (1920-1921) Thu shift 
may be explained as due to two causes The first is 
that in America, especially in the case of the Journal 
of the Amertean Chemical Society, publication is much 
slower after submission of the manuscript because of 
the delay occasioned by sending the manuscript to 
three or more referees for judgment before publica- 
tion This often delays publication for fully sue « 
months. The second reason, not an unimportant one, 
u found in the fact that in Amenoa immediately 
after the war there was an unprecedented roab of the 
demobilised men to the graduate schools of science. 
This undoubtedly increa^ the ordinary eurrienlar 
and academic duties of the research man m the uni- 
versities and caused a further delay in the prepara* 
tioa of manuscripts, the work for which was eom- 
pleted during the war In still other cases, the 
necessary permission of the War Department had to 
be obtained before work of this kind could be pub- 
lished. The maxunum in 1921 may also be due in 
part to the work of graduate students who took part 
m this general return to schools immediately after 
the cessation of hostilities. 

In ooneluBion we may suminanse our findings as 
follows 

(1) War acts as a serious deterrent on researeh m 
combatant eountnes. 

(2) War may give a distinct impetus to wdenoe m 
cortam instances, especially in the ease of researdi 
in eountnes which maintain neutrality This is also 
magnified by the needs of a country (such as the 
United States in the last war) when it is suddenly 
cut off from suppbes needed for basic industnes, 
dyestuffs for textiles, etc. 

(3) Research in chemistry ui Qenaeay suihffied 
far more than it did in England. 
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(4) The viur, on the whole, had a dietinotiy benefl- 
eial effect on teseareh in the fundamental science of 
ehemistzy in the United States 

P. L. K. Gboss 

Dbpabtmxnv or OmxMmTnrr, 

PoicoKa OoxxnoK 


SCIENTIFIC EVENTS 

AWARD OF THE CONWAY EVANS PRIZE TO 
SIR CHARLES SHERRINGTON 

In February, 1025, the residuary trust funds of the 
estate of the late Dr Conway Evans, medical officer 
for the Strand district, who died in 1892, were trans- 
ferred to the president ot the Royal Society and the 
president of the Royal College of Physicians of l.ion- 
don and their successors m office that, in accordance 
With the terms of his bequest, they 

shall apply the same in giving rewards to such person or 
persons who, in the opinion of the presidents, have ren 
dered or shall from time to time render some valuable 
contribution or addition to science as it exists at the time 
of my death either by invention, discovery or otherwise 

In aci^rdauce with this trust, the president of the 
Royal Society and the president of the Royal College 
of Physicians of London have made the 0rst award of 
the Conway Evans pi use, amounting to hve hundred 
guineaB, to Sir Charles Shcrrmgton, on the ground 
that his work on the physiology of the nervous system, 
and chiefly on the physiology ot the brain and spmal 
cord of the higher animals, has brought many complex 
nervous functions for the first time witlun the range of 
investigation and analysis His discoveries have hod a 
profound infiuence throughout the world on the ex- 
perimental sciences of physiology and psychology and 
have thrown a flood of new light on many of the symp- 
toms of nervous disease In making his first awai'd 
for some valuable contribution to science as it existed 
at the time of the death of the testator, the presidents 
of the Royal Society and of the Royal College of 
Physicians state that they have had no hesitation in 
selecting as conspicuously worthy of such recognition 
the work of Sir Charles Shomngton, which they be- 
lieve to be of outstanding value for scieuco and for 
humanity. 

EXPLORATIONS IN THE REGION OF LAKES 
TITICACA AND POOPO 

Ak important journey in the region of Lakes Titi- 
<»ca and Poopo, aeoorduig to the Geographical Jour- 
nal, was undertaken last year, with the support of 
various German boftias, by Dr. K Troll, of Mumoh, 
v^bo dsMdriffies aome of his Tesalts in Petermarme 

1827, Fob. 1-2 and 7*6. The program laid 


down was very extensive, tuid included a study of the 
geology and morphology of the Bolivian Altiplano 
and its surrounding ranges, as well as of the vegetor 
tion and the agnculturc, actual and potential The 
La Paz valley was first examined and its relation to 
the glacial epoch made out A ooneful study of the 
shores of Lake Titicaca and its ancient terraces was 
next made, and it was ascertained that the highest 
level (represeutiug the Lake Ballivian oi Bowman) 
was considerably older than the last ice-age The next 
piece of work was the examination of the Cordillera 
and its eastern escarpment between Illampu and Apo- 
lobaraba, where little had been known of the direction 
taken by the crest of the range and its relation to the 
hydrography The conditions were found very similar 
to those of the La Paz system, the range being several 
tunes broken through by the Rio Mapin, so that here 
too the water-parting is merely the sharply cut edge 
of the Altiplano As m the case of the La Paz, the 
trenching was pre-glacial Dr Troll was able to join 
Professor A Possnanaky in a descent of the Desa* 
guadcro from Titicaca to Poopo in a motor boat, this 
being the first occasion on which the whole course of 
the nver had been navigated It led to the discovery 
that the river has since 1922 shifted its course consid- 
erably to the east before entering the lower lake While 
traversing the Pompa north of Poopo (which is dry 
and not swamp as shown m the 1-M map of the Amer- 
ican Geographical Society) the nver flows at a slightly 
higher level than the surrounding plain, and its bank 
seems to have been breached at high water Much at- 
tention was paid to the history ot the lake basins m 
recent geological times, and some of the conclusions of 
Bo\vman as to tlie relations ot the two ancient lakes 
(“Ballivian^* and “Minchin^') are considered to be in- 
correct Both the modem lakes have shown a decided 
rise m level ot late years This had been known for 
some time as regards Titicaca, but Dr Troll was able 
to establish the fact for Poopo also, where much vege- 
tation on the banks has been killed by the flooding It 
seems that the cause is a climatic one Even though 
the journey was made at the end of the dry season, 
Poopo was found to be discharging by the Lacahuira 
River towards the ‘^Salar’* of Coipasa, although the 
lake has been held (as by Nevou-Lemaire of the 
French Commission of 1903) to have no outlet. (May 
not the discharge be a recent phenomenon, due to the 
rise in the level of the lakef) Dr Troll ends by 
speaking of small remnants of primitive inhabitants 
that are still to be met with on ^e Altiplano, distinct 
from the Aimara mid Queebua, and discusses recent 
projects for using the Desaguadero for navigation 
and irrigation. At the time of writing he was con- 
tmumg Ins nsearebes. 
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TRB BTOLlr^CeCRAClCBN SlBBftXAN-. wBiwkit, Ukdtad State llffpiiteBBi of AgtteAMMl^ tea 
ARCTIC EXPEDITION bean announeed by Sooreiary of Agsiooltozii William 


Ak eaq>edition, to be known as the StolMIeOraoken 
Biberiaa-Arotic Expedition of the Amoncan Museum 
of Natnral Historyi is preparing to eaQ^ore new lands 
on the Arctic coast of Siberia and collect flora and 
fauna for the musenxn. 

The expedition will be financed and directed by 
Charles H Stoll, a New York lawyer and sportsman, 
and led by Harold McCracken, associate editor of 
FtM and Stream, who has spent five years in the 
Arctic and who is known as a photographer of wild 
animals He spent two years at the head of an Ohio 
State University expedition in Alaska Captain Rob- 
ert A. Bartlett, commander of the Booaevelt when 
Admiral Peary reached the North Pole, will command 
the expedition’s vessel, the Morrtaaey, which was used 
during the past two years by Gcoige Palmer Putnam 
on expeditions to Oreenland and Baffin Land 
Other members of the expedition include Dr H E 
Anthony, curator of mammals of the American Mu- 
ocfum of Natural History, R B Potter, of the mu- 
seum staff, and Edward Namley, of Marietta, Ohio, 
operator of the Momaaey radio. 

The search for the natnral mummies of the post- 
glacial penod will be one of the objectives of the 
expedition. The party will explore Czar Nicholas U 
Land, an island of unknown size north of Cape Chel- 
yuska off the coast of Asiatic Siberia, about 600 miles 
south of the Pole. It will study the economic pos- 
shilities of Kamchatka, which is noh in timber, coal, 
gold, lead, zine and other minerals, and in grazing 
landk But it will be concerned chiefly m hunting for 
the museum speouuens of auimals and birds of the 
nortL 

The expedition will sail north from Seattle about 
April 1 Captain Bartlett left on December 8 for 
Sydney, N 8 , to bnng the Momssey to New York to 
be outfitted for the journey. He will then sail 
through the Panama Canal to Seattle to await tiie 
party. 

The exploration will last about six or seven months. 
The Morrtaaey will sail from Seattle by the inside pas- 
sage to Kodiak, Alaska, and thence to Unimak Island 
on the western end of the Alaska peninsula. The 
next stop will be Kamchatka^ whence the journey will 
be up the Siberian coast and, when the weather per- 
mits, through the Behnng Straits to the Arctic coast 
near the mouth of the Koluna River, where collections 
will be made 

THE NEW ALLEGHENY FOREST EXPERI- 
MENT STATION 

Tbb choice of Phdadelplua as headquartext for fbe 
AUei^bsny Forest Experiment Station of the forest 


M. Jardine. The headquartaro of tim statba are being 
established in cooperation with the UnivenHity of 
Pennsylvania, and offices will be foinished by the uni- 
versity, under an agreement s^ed by Provost J H. 
Penniman, of the university, and Coloncd W. B Gree- 
ley, chief of the U. S Forest Service Secretary Jar- 
dinc made the following statement. 

Sdection of headquarters for the Allegheny Station 
marks the beginning of active work on the part of a new 
forest research unit of the Department of Agneolture. 
Although Philadelphia has been chosen as headquarters 
because of its central location and the stimulus to our 
work resulting from cooperation with a seientifio institu- 
tion of international repute, the field work of the station 
will be conducted at various centers in the States of Penn 
sylvania, Maryland, New Jersey and Delaware. In estab- 
lishing such centers of field work, or branch stations, we 
have the advantage of cordial offers of cooperation from 
a number of organisations and educational institutions, 
prominent among them bemg the state agricultural col- 
leges 

The forest experiment station wiU be interested in 
nearly every phase of timber-growing, such as thinning 
and aunilar measures for stinralating growth, reforests^ 
tion by natural methods as well as by planting, rate of 
growth of tree species, and protection of the fbrsst 
against its many enemies The station is fortunate in 
starting its work In a territory vdiere the states have done 
exceptionally good work In forestry The forest ser^ees 
of Penn^lvania, New Jeraay and Maryland have been at 
work for years, and although the greater part of thsdr 
effort has necessarily been devoted to fire protection, tbs 
management of state forests, and similar matters outside 
of the field of forest research, they have made lubitaa* 
tial progreM m this field as well. 

Some idea of the extent of the forest problems In tide 
territory may be gained from a comparison of the lumber 
production and consumption of the four states concerned. 
A eombined production of about 400,000,000 board feet 
is icaroriy one eighth of the combined oonsnnqptioa* Yet 
there are in these four states over 16,000,000 acres of for- 
est land which once bore as fine a forest of hardwoodi^ 
white pine, and hemlock as grow anywhere in tiie United 
Stotes The original forost ham been pTaettGa% all cut 
to meet the demands for wood of manufacturing, miniag 
and agricultural industrisa. Forest Teplacemsnt on htu- 
dreds of thousands of acres has been very inadequate, be- 
cause of doss cutting and fires. The scrub oak lan^ of 
Penn^rlvaaia, and the ragged piao stands of sontharn 
New Jeraey, to mention two ovtstaadiiig examplea ody, 
are a ehallenge to the skill of the forester. Only pitea- 
taking study can give us the basis for the nAaUlitatikm 
of such foresti. 

The staff of tiba experiment eta&m will eonaiat iff 
seven persona at tbe etart Thoae appoirdM to data 
conairi of R. D. Forbes, dinotor, lonne^ dbeotor of 
the Southern Foreet Exparimant fitatkm at New On* 
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JL Wpod, of IttWHUgli, Pcmuiylvoiiiaj A. 
F. of Wo^ngton, D, C,} L. 0. Sehaur, of 

Exm^ PoniMijrlvaaia, and Miw C. E Skamser, of Colo- 
rado Springs, Cdoxado. 

THE LONG ISLAND BIOLOGICAL 
ASSOCIATION ' 

At the annual meeting of the board of direetors 
of the Long Island Biological Aaeooiation, held on 
December 13, the followug gifts were reported, ap- 
pbeable to the Biological Laboratory at Cold Spring 
Harbor, liOng Island. About $15,000 have been re- 
ceived in contributions for research and current ex- 
penses during the year In addition the treasurer an- 
nounced a bequest of $5,000 from the late Dr Walter 
B James Other special gifts, above the amount 
raised for current work, include $1,000 from Colonel 
T S Williams, $250 from Colonel Henry L Stimson, 
$200 from Dr. C B Davenport, and $200 from Mr 
Bussell C Leffittgwell, all foi the recently oonstructed 
physiological laboratory Mr Walter Jennings and 
Mr William J Matheson mode special gifts of $760 
each, and Mr Mortimer L Sohiff, of $400 for equip- 
ment for mammalian research The Wawepex So- 
ciety contributed $600 additional toward the renova- 
tion of Hooper Hall Mr Arthur W Page donated 
aubsenptione to scuntiflc journals, and the estate of 
Mary E Jones gave the use of a building. The asso- 
ciation has a number of building lots available for 
sals to biologists working at the laboratory A form 
of sale, similar to the forms m use at other institu- 
tions, was accepted by the board. The treasurer re- 
ported that the end of the fiscal year found the aaao- 
matioa free from loans or other financial encum- 
brances. A budget of $44,870 was voted for 1028. 

Announcement was made of a gift of $12,000 from 
Mr. and Mrs. Acosta Nichols, of Oyster Bay. This 
gift is lyiplicable toward the construction of a new 
laboratory for biological research It will be known 
as the George Lane Nichols memorial, m memory Of 
George Lane Nichols who was for two years a mem- 
ber of the nature study classes for children given 
onder tike aaspicea of the Biological Laboratory The 
new researdi laboratory will be located near the re- 
cently finished physiologieal laboratory. The srehi- 
teeture win be that of the Long Idand colonial type, 
iadttding a m*!” building about 50 by 26 feet, two 
stories high, and two ells each about 16 by 20 feet, 
l^aeh room will be equipped with running fresh water 
and sea-water, gas and deetneity, while all of the 
roosBS on tim first floor will have worii tables cap- 
ping solid conerete columns for use in research in 
whidi vibration and jar should be rsdneed bo a 


Vm tiia ocm^detai tMs hamnt tato in tiw 
aprmg^ tito floor qpaoo avftQablo iEor IxudogUHd woric 
at the laboratoi7 will have been more tbaa doabled 
in three years This inereaae has been made ueoea* 
sary by the growing realization on tibe part of experi- 
mental biologists of the ease with whieh material for 
reaearoh may be pxocored at Cold Spring Harbor* 
This IS particularly true of Fundulua and other ma- 
rine forms The addition of another operating zoom 
and another animal room in the new bmldmg will 
also allow an morease m mammalian research. 

At the same time living aceommodationB are being 
meroasod through the renovation of a large house 
purchased last year, and the purchase, upon very 
favorable terms, of another house from Mrs Aleihea 
Stevmrt, widow of Mr. John H J. Stewart, a member 
of the board of directors for many years. 


SCIENTIFIC NOTES AND NEWS 

The American Association for the Advancement of 
Science meets tins week m Nashvillei under the presi- 
dency of Professor Arthur A Noyes, of the Cali- 
fornia Institute of Technology. Prelimmaxy an- 
nouncement of the programs of the fifteen sections 
and the associated societies will be found in the issue 
of SctKNCE for December 2 Dr L. H« Bail0y) retir- 
ing president of the association, is recovering from a 
surgical operation and is unable to be present at the 
Nashville meeting He has not found it possible to 
prepare an address 

Db Sahuel Wilson Pabb, professor ementna of 
industrial chemistry in the University of Illinois, has 
been elected president of the American Chemical So- 
ciety for 1928, succeeding Dr George D Rosengarten, 
of Philadelphia. 

Ruixilph F Sohuohardt, electneal engineer at the 
Commonwealth Edison Company, Chicago, has been 
nominated for president of the American Institute of 
Electrical Engineers for the term beginning August 
1,1928 

Thb Langley medal for aerodromics was presented 
to Colonel Chiles Lindbergh at the annnftl meeting 
of the hoard of regents of the Smithsonian Institution 
on December 8. At the same tune Colonel Undbergh 
announced tiiat the backers of the Spmt cf St Lou%$ 
had met recently in St. Louis and had decided that the 
plane should ultimatdy be given to the Smithsoniaii 
Institution. 

XtaL WauAH J. Mato, Bodieeter, hfinneeota, was 
made omnmander of the Royal Or^ of the North 
Star Sjng Qnitev of Sweden on Novamber 28. 
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Provbssobs NiexiB Bohb and Albert Einstem have 
been elected foreign honorary fellowB of the Royal 
Soeiety of Edmbnigh. 

Thb degree of doctor honorts causa of the Univer- 
sity of Pans has been conferred on Sir Frederic Ken- 
yon, director of the Bntish Museum, and Professor J 
S E Townsend, Wykeham professorof physics in the 
University of Oxford 

The honorary degree of D Sc was conferred by the 
University of Oxford on Edward Ball Knobel, for ten 
years secretary and twice president of the Royal As- 
tronomical Society* 

The Buekston Browne pnse, which includes a medal 
and £100, of the Harveian Society of London for the 
best essay on '*The Pathology, Diagnosis and Treat- 
ment of New Growths originating in the Walls of the 
Urinary Bladder,” has been awarded to Lionel R 
Fideld 

The Langley memorial prize, which was founded by 
a friend of the late Dr W. H Langley, pnncipal med- 
ical officer of Southern Nigeria, has been awarded to 
Dr A S Burgess, of Accra, Gold Coast, West Africa, 
for fais paper, “The Selection of a Strain of Baetllua 
pestts for the Preparation of Vaocuie, with Special 
Reference to the Effect of Animal Passage on Viru- 
lence,” 

At the annual general meeting of the fellows of the 
National Institute of Agricultural Botany at Cam- 
bridge, England, Sir Daniel Hall, chairman of the 
council, presented the John Snell memonal medal for 
1026 to Sir Matthew Wallace 

The following officers of the Cambridge Phflosoph- 
ical Society have been elected for the session 1927-28 
President, Dr H Lamb , vice-preatdents. Professor J 
T Wilson, Professor A Hutchinson, Professor G I 
Taylor, treasurer, F A Potts, eecrefones, F, P. 
White, R H Fowler and F, T. Brooks, 

pBOFESfloa Gosskt, of Pans, has been elected presi- 
dent, and Professor Tixier, of Lyons, vice-president, of 
the French Congress of Surgery to be held during the 
coming year 

The seventieth birthday of Professor 8 G Navas- 
chine, the distinguished Russian botanist, was cele- 
brated m Moscow on December 21 at a special meet- 
ing held in the university, when congratulatory ad- 
dresses and greetings were presented to hun 

Nature notes that on December 7 Professor Louis 
Dollo, honorary conservator at the Royal Museum of 
Natural History at Brussels, attamod the age of sev- 
enty years On that day there was presented to him a 
commemorative volume contaimng articles by flffy- 


five biologists, as an appreciation of lus work fn ex- 
tending to fossils the laws Hmt govern all forms of life 

Dr R T A Inkxs is retiring at the end of this 
year from the post of director of tiie Union Observa- 
tory, JohanneebuTg. 

Professor E C Williaus has resigned from the 
Ramsay chair of chemical engineering, tenable at 
University College, London, to take effect at the end 
of the second term of the session 1927-28 

Dr E H Farmngtok, for thirty-three years head 
of the dairy department at the University of Wiscon- 
sin, has been appointed omentus professor of dairy 
husbandry 

Georoe A Olsoh, agricultural director of the Gyp- 
sum Industries, Chicago, has resigned, his resignation 
taking effect on February 1 

Dean Gebau) Wbkdt, of the school of chemistry 
and physios of the Pennsylvania State College, has 
resigned, effective July, 1928, to become director of 
the newly founded Battelle Memonal Institute for sci- 
entific and industml research at Columbus, Ohio, 
Plans for the first two buildings of the new mstitute, 
costing about $500,000, arc now being completed and 
construction will begin early in the spring. 

Dr, Johk S Boyce, pathologist m diaige of the 
Portland, Oregon, headquarters of the forest pathol- 
ogy work of the U S Bureau of Plant Industry, has 
been appointed director of the Northeastern Forest 
Expenment Station at Amherst, Maas. This appoint- 
ment Will be effective early in 1928, the station in the 
mtenm being in charge of M Westvdd, assomate 
silviculturist, as acting director 

H a b oiji a Thohas, professor of hydraubes in the 
department of civil engineering at the Cam^e In- 
stitute of Technology, has been appomted bydraube 
engineer for the city of Pittsburgh to make a study of 
flood heights as affected by vanons proposed changes 
on the water fronts. 

J N, Taylor, of Smyrna, Delaware, has been ap- 
pomted to the chemical division of the Bureau of 
Foreign and Domestic Commerce, to be in charge of 
drugs and fine chemicals. 

JoHK A Stevrksoh, botanist in the office ci tat- 
eign plant introduotion of the U. S. Bureau of Plant 
Industry, bas been transferred to the office of my- 
cology and disease survey of the same bureau. Be 
will have eharge of the myeologieal ooUeetxons, tiikiiig 
the place made vacant by the resigiiaticm of Dr. James 
R, Weir, who is now working on rubber-disease prob- 
lems Sn Bntish Malaya. 

Dr. Ernest J, WiueSlh has been appointed to the 
newly established research fellowshq? in the 
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mA&t ehemiflf^ m the Umversity of Notre Dame, 
for which funds have been provided by the Grasselh 
Chemical Co. 

Db, Jacob Markowitss, Toronto, has gone to the 
Mayo Foimdation as first assistant in the division of 
experimental surgery and pathology 

Dr. Howard A Kelly, professor omontus of gyne- 
oology, Johns Hopkins University School of Medicine, 
Baltimore, will deliver the Hunterian oration before 
the Hnntonan Society m London, on January 16 
The occasion is the two hundredth anniversary of the 
birth of John Hunter The last Hnntonan address 
was delivered by Dr John M T Finney, of Baltimore 

Db Loi 18 B Wilson, director of the Mayo Foun- 
dation for Medical Education and Eesenrch, will be 
the founder’s day speaker of the ninetieth session of 
the Medical College of Virpnia, January 20 At the 
same time the cornerstone will bo laid for Cabaniss 
Hall, the new women’s dormitory 

The third annual Sonpps Metabolic Cbmc lecture 
for the San Diego County Medical Society will bo 
given on January 7, at La Jolla, San Diego, by Dr 
Cyrus C Sturgis, director of the Thomas Henry 
Simpson Memorial Institute for Medical Research, 
Ann Arbor, on ‘Temicious Anenua ” 

Dr, Samuel L Hoyt, of the research laborator^^ of 
the Oeneral Electnc Company, will give the second 
of the annual Priestley lectures in chemistry at the 
Pennsylvania State College from January 16 to 20 
Dr Hoyt will talk on “The Physical Chemistry ot 
Metals and Alloys.’’ 

Da. Oskar Riaktz, professor of pathology and bac- 
tenology, University of Toronto faculty of medicine, 
gave one of the DeLamar lectures m hygiene at the 
Johns Hopkins University School of Hygiene and 
Public Health on December 6 on “Yellow Fever in 
West Africa " 

Dr Edward Starr Judd, of Rochester, Minn , re- 
cently gave the Mutter lecture of the College of Physi- 
cians of Philadelphia on ^K}astnc and Duodenal Ulcer ” 

The Christmas week lectures for young people on 
the James Mapes Dodge Lecture Foundation of the 
Franklin Institute were given on December 27, 28 and 
29 by Dr Wilder D Bancroft, professor of chemistry 
in Cornell University. The titles of Dr Wilder’s leo- 
tures were “CombuBtion,” “Comfort” and “Color ” 

William Beebe, of the New York Zoological So- 
eiefy, has returned from a lecture tour extending from 
St Paid to New Orleans on which he spoke over fifty 
tames on subject “Boneeth Tropic Seas,” dealing 
wittt bju work on the life of coral reeft on his recent 


tenth expedition of tiie department of iropical re- 
search of the New York Zoological Society 

Professor Harold D Fish, director of the Kara- 
tabo Laboratory of Tropical Biology, Bntish Quiana, 
will lecture before the Qeographic Society of Chicago 
on January 10 on “Jungle Explorations in Bntiah 
Qmana ” 

On December 10, Professor Alan W C Menzies, 
professor of chemistry at Princeton University, deliv- 
ered an address to the Royal Canadian Institute, To- 
ronto, on the subject “Atoms and how they combine ” 

Dr Wm M Davis, professor ementus of geology 
at Haiward University, will again visit the University 
of Arizona during the second semester this year as 
lecturer in physiography 

On December 3, Dr Chas N Gould, director of the 
Oklahoma Geological Survey, delivered a lecture 
before the Kansas Geological Society at Wichita, Elan- 
sas, on the subject "The Permian Problem in Kansas 
and Oklahoma ” 

The Technical College in Vienna recently com- 
memorated the centenary of the invention of the pro- 
peller, which IB ascribed to Joseph Ressol, an Austrian 
forester 

Dr. R A Herman, lecturer in mathematics in the 
University of Cambndge, died on November 29, aged 
sixty-six years. 

Dr. M Bamberger, emeritus professor of inoigamc 
ohenustry at the Tcchnische Hochschule in Vienna, 
died on October 22, aged sixty-six years. 

Professor Paul von Gboth, for many years pro- 
fessor of mmeralogy in the University of Munieh, 
died on December 2, in his eighty-fifth year 

According to a cable to the Now York Tmea, Pro- 
fessor Vladimir Michaelovich Bakhterev, the distin- 
guished Russian psychologist, died on December 24, at 
the age of sixty-nme years 

Professor Dh. K. D. Glinka, of Leningrad, Russia, 
who was elected president of the International Society 
of Soil Science during the world soil congress m 
Washington last June, died on November 2 He was 
known especially for his work in the field of soil claa- 
aifloation. 

Professor Kmzo NIwa, professor m the Tokyo Im- 
perial University, an authority on Japanese pharma- 
cology, died on October 19. 

The Philadelphu County Medical Bomety eonduetad 
a symposium on “The Oral Admmialntiou of Sys- 
thahn and NeosynttuHn in the Treatment of 
Diabetes,” at a ^emal meetmg on December 21. Dr. 
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S. Trteok, profeaaor of medioine at Brwlau, Qenoai^f 
dwnused "Chenuoal Expeximental and Clinieal la- 
veatigation of STnUudin and Neosynthalin,” and Dn. 
Orlando H, Petty, Carl Sohtunann and Horace B. 
Conway and W. 8. Carr, *‘The Clinical Investigation 
of Synthalin and Neosyntiialin ” 

Tbs spring meeting of the Amerfcan Electrochem- 
ical Society, which will take place at Bridgeport, 
Conn , m April, will be featured by a symposnim on 
"The Chemical Production of Eleotncity” under the 
chairmanship of Dr Q W Vmal, of the U. S Bureau 
of Standards Among those who wUl take part m the 
symposium are Manon Eppley, president of Manon 
Eppley, Inc , Geo E Stnngfellow, vice-president, 
Edison Storage Battery Co , M L. Martns, president, 
Waterbury Battery Co , and C A Gillingham, Works 
Mgr, National Carbon Co The discussion will in- 
clude standard cells, dry cells, gas cells, storage bat- 
teries, electrolytic reetiliers, etc. This session will be 
held on April 26 

Tbb Budapest correspondent of the Journal of the 
American Medical Association reports that on the 
suggestion of the secretary of the congress for cellular 
research hdd recently in Budapest, the management 
resolved to appoint one European committee and one 
extra-European committee Members of tiie European 
committee are Bhoda Erdmann, of Berlm , A. Fischer, 
of Dablom, Germany, G Levi, of Turin, and Fauret- 
Premiet, of Pans The extra-European committee 
oonaiBts of R Q. Hamaon, of New Haven, A Carrel, 
of New Tork, and W. H Lewis, of Baltimore The 
cooperation of the two committees is maintained by 
Rhoda Erdmann, as the permanent general manager 
of the Society of Cytologists, whose periodical, the 
Arehtv fur exponmentaUe ZaUfortekung, becomes the 
official organ of the society Within one year the 
delegates of the separate nations will organise those 
interested in cellular research in their own countnes, 
and each of these national societies will delegate one 
member to the proper committee. Decision as to tiie 
tune and place of the next congress must be made 
on the basis of the written votes of all the delegates. 
It was unanimously accepted that the name of the 
society be altered for a more general one in order to 
render possible the participation of members of other 
scientific societies The name of the society will be 
International Experimental Cellular Beseareh Society. 

Tbs shipment from China of scientific speeimens 
obtained by archeological and other aoientifie research 
expeditions has recently been strictly limited os a re- 
sult apparently of an increasing nationahstle spirit. 
Re se a r ch has hereby been greatly hampered. 

Gim by Edward Epstean, of New Tork, of 200 


volumm to Ihe chemical Uimry at Oolamliia Hatear- 
sily and of Gw death mask, a cast of the haaA^ the 
photographic apparatua and two likenesses of Gw late 
Earl Klietseh, of Tienna, to the Chandler Chensieal 
Museum, have been announced. Khetaeb was the in- 
ventor of the photogravure and rotogravure processes, 
and his camera, plate-holders and hia tools an of 
great interest 

Thb Hooper Foundation for Medical Beaeareh has 
set aside jm annual allotment of $6,000 to carry on 
research m infantile paralysis Following an appeal 
to Gie public, the director of the foundation has re- 
ceived more than $7,000 in donations to be need in 
providing serum for children who may contract the 
disease 

Db. B B Wild, who has reeenGy letned from Gw 
Leech chair of matena medica and thoapeuGos at 
the Univemty of Manchester, has made a gift of £260 
for Gie endowment of a pnse in pharmacology. 

Thx late Sir Arthur Shipley, of the University of 
Cambridge^ bequeathed to the Molteno Institnte hia 
hooka eonneeted with parasitology; to the Balfour 
Libraiy hia books connected with soology, and to Gw 
Library of the Philosophical Society oertam of hw 
Bcientifle hooka. 

As has already hem recorded in Soikbcbe, Bkhidge < 
R Johnson, formerly president of the Victor Talkiiig 
Machine Company, bu given $800,000 to Gw Uni- 
versity of Pennsylvania to eataUiab Gw Eldridge B. 
Johnson Foundation for Researoh in Medioal Phyaws. 
It will have as one of ita pnrpoaea the aewnGfie deter- 
nunation of Gie value iGuoh may attadi to a variety 
of phyncal methods used m Gw study and especially 
the treatment of dwease. Some idea of Gw range of 
studies that will be earned on m Gw new foundation 
may be gained from the faet that the fdane call for 
six laboratonea, each having a definite fidd of ae- 
tivity. They will be. (1) A laboratory for stnJbes 
IB light and optie^ inclndiiig invust^ationa lulaGiig 
to sunlight, mennry-qnarte lamp rays and infra-nd 
raya Radiun smanaGoni^ loentgin snys and ki^dy 
related topics m this field also will fall nnder Gda 
division. (2) A lahoratoiy for studies of Gw efEeoti 
of best, uudttdug Gw Uologie uspssts and the piue- 
tieal bearing of heat on {WoUsns of disease and its 
trmttment. (8) A laboratory for stadias in Bound 
and audition, inclndipg Gw invooGgntian of hsttlny 
and Gw appheatioB of instrumental nwthoda tn ito- 
proving' human hearing. This lahMUitoty also WfD 
oondnot stadias in the reprodueGon of sounds (hsart- ' 
sounds and Gw Eke), and in the phyGsal Gtists of 
sound. (4) A laboiutory for Gw de tor m taa Gon of 
phynoal Bwasnronwnta— to stadiaa of aaoraBSMtli ]n 
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thik kuDUui body snob «» hiuxt iwtikw, nomiieati of 
tbe ftomAdi and mterianaai the flow of blood and tits 
intake and ontpnt of air* (6) A laboratory for 
lAotograpbie and ciaematograi^e study of bodily 
proeesaes and oondiUona* (6) A laboratory for the 
study of eleetrieity m its relation to the diagnosis and 
treatmant of disease. 

Db. Babton Wabbhn SfVBEiuirKy director of the 
museum of the California Academy of Beteneesi has, 
'With the authority of the council, sent two men from 
the museum staff to the Galapagos Islands to do scien* 
tide work. The men sent are Mr Joseph R. Slevm, 
curator of herpetology, and Mr Frank Tose, <diief of 
exhibits They sailed from San Francisco as the 
guests of Captain G Allan Hancock on his private 
yacht, the Oeoca, on November 23 They planned to 
finally reach the Galapagos Islands about the first of 
December, where they expected to remain some time 
The purpose of the expedition so far as the academy 
is concerned is to do general collecting for the museum 
and to obtain accessory materials for a number of 
liabitat groups, including at least one species of gi- 
gantic tortoise and one or two of the giant iguanas 
Captain Hancock is interested in scientific problems 
and especially in photography. He has taken with 
bim as his official photographer Mr Geoxge £ Stone, 
an expert m movu^^ pictures and still photography. 
The expedition will return to San Francisoo about the 
middle of January. 

Tffs proposed standard on symbols for hydraulics 
bas been prepared by suboommittee No. 2, of which 
<}, £. Russell, proftosor of theoretical hydraulics of 
the Massachusetts Institute of Technology, is chair- 
man. This subcommittee was organised on May 3, 
1026, by direction of the executive committee of the 
motional committee on scientific and engmeenng sym- 
bols and abbreviations of the Amencan Society of 
Mechanical Engineers for the purpose of recommend- 
ing a list of standard symbols for use m the field of 
bydraulunu The proposed tentative standard has re- 
•oeivied the approval of tite suboommittee and is now 
btibg eircalated with a request for onticism and com- 
ment Communications should be addressed to Pres- 
ton S. Millar, secretary of the sectional committee. 

Jfmeim News states that a request for a city appro- 
priation of 110,000 fbr 1028 has been made by the Ban 
Diege Society of Natural Histoiy, which bases ite 
plea on tlm feet that its imueum is open to the public 
daily, vrithout chaise ^ mabtains a se^I 

4wrviee» leetare program, nature walks and aceursionB 
and mrriei m wploraiions and research worl^ City 
fun^ are to tinwe ahnilar inititatioia in the 


Aw out-door botanical and biological labaqratoty 
and demonstration ground will be developed at the 
University of Wisconsin, if plans ongmated by Regent 
M. B. Olbrieh, of the state univerufy, and approved 
by the board of regents at its Deoembmr meeting carry 
through The regents appropriated an $83,000 balance 
in the Tnpp Estate fund to aid in the purchase of 
land adjoinmg Lake Wmgra, with the understanding 
that at least as much more will be provided from other 
sources The Olbnoh plan provides for the purdhaae 
of from 700 to 1,000 acres with a frontage of 8,000 
feet on Lake Wmgra — ^the whole of what la known as 
the Lake Forest area at Madison The tract would be 
set aside as a forest preserve, arboretum and wild life 
refuge. 

Girr to the State of Massachusetts of twenty-six 
acres m Boxford, to be used as an addition to the 
Crooked Pond Wild Life Sanctuary, has been an- 
nounced by William A L Baaeley, state oommisaioner 
of couservation The givers are the Associated Com- 
mittees for Wild Life Conservation, representmg the 
Massachusetts Audubon Society, the Maasarimsetts 
Fish and Game Protective Assoaation and the Fed- 
eration of Bird Clubs of New England, Inc. 

Thk college of agnculture of the University of Wis- 
consm has been authorised by the university regents 
to engage in a cooperative program of forest conserva- 
tion research with the state conservation commiasion 
and the U S Forest Service The problem which will 
first be studied under the authorisation of the regents 
18 treatment of farm wood lots and swamp tracts 
Problems relating to commercial forest tracts also are 
induded m the general program 


UNIVERSITY AND EDUCATIONAL 
NOTES 

Thb Tale University endowment fund drive baa 
passed its goal of $20,000,000. 

At George Washington University the college of" 
engmeenng, which was formerly under the department 
of arts and soienoea, has been replaced by a separate 
school of engmeenng m the recent reorganuation of 
the university. 

Db. M. Awbw Stabb has given $2,500 to constitute 
the Starr Fund for the department of neurology in 
Columbia University, either the prinmpal or mcome 
of which may be used at tiie discretion df the ex- 
ecutive head of the department. 

Db. GtrsTAV BoHafiBDT, diief of fihe bua- 

bandiy department td the Ohio Agiieiiltnsal Sxperi- 
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ment Station, has been called to the Univeraity of 
Wisconem to head the research investigationB m ani- 
mal husbandry, a position made vacant by tbe resigna- 
tion of F B Momson, assistant dean of the College 
of Agneulture, who recently accepted the directorship 
of the New York Agncultural Expenmeut Stations 

At the University of California, E 0 Essig, asso- 
ciate professor of entomology and associate entomolo- 
gist, has been appomted professor of entomology and 
entomologist at the experiment station Dr Edwin 
C Van Dyke, associate professor of entomology, has 
been appomted professor of entomology 

Dr. Walter Bartke has been appointed assistant 
professor in mathematical astronomy at the Univer- 
sity of Chicago 

Dr. F R Davisok, who for the past two years has 
been head of the bacteriology and biochemical depart- 
ments of the Wm S Merrell Company, has resigned 
to accept the position of assistant professor in bio- 
chemistry at Rntgers University. 

Da ISAPORE D Bbonfin, medical director of the na- 
tional Jewish Hospital, Denver, has been appointed 
assistant professor of medicine at the University of 
Colorado School of Medicme, Denver 

P C Raiment, demonstrator in biochemistry at the 
University of Oxford, has been appointed to the chair 
of physiology in the State University of Egypt, at 
Cairo 

Dr. Stakiblab Loria, professor of theoretical 
phymea at the University of Lwdw, Poland, has been 
appointed professor of experimental physics and di- 
rector of the physical laboratory at the university 
Professor Loria spent two years, 1923 and 1925, in 
America working and lecturing as research associate 
at the California Institute of Technology, 


DISCUSSION AND CORRESPONDENCE 
WEIGHT AND TEMPERATURE 
There is a recurrent myth to the effect that mass 
vanes with temperature, hoary with age, familiar to 
most physicists and chemists It has been investi- 
gated many times and reported as due to convection 
currents of heated air acting either on the hot object 
weighed or on the balance pan 
The apparent loss in weight of a heated object is 
perfectly definite and repeatable and la of the order 
of 50 milligrams for a platinum crucible or pyrex 
beaker havmg a surface of 100 square om. when 
heated to 600 degrees The balance pan is protected 
from rapid heatup by a ring or gauze of highly 
oxidized metal and the heated object left on tt but a 
few seconds, just long enough to get the direction of 


the first swing. The temperatare enm so obtained 
18 a smooth hyperbola The effeots of conviNitioii 
and of expansion of the balance arm are relatively 
sluggish m coming into play and are readily reoog* 
nized and avoided by any one familiar with precise 
weighing 

The apparent loss in weight is roughly proportional 
to surface and not to mass This was shown by com- 
paring the effect on a thin platinum crucible with 
that on a platmnm button The curves of loss m 
weight p^ unit area, plotted against temperature, 
were nearly coincident for glass, platinum and sheet 
gold but lower for aluminum, copper and iron (pol- 
ished wire, coiled) The change with temperature is 
large at the lower temperatures, booommg less and 
less until at 900^ it is too small to measure 

Since hygroscopic materials change in weight on 
heating m the manner just described, the effect was 
at first attributed to loss of adsorbed water A lump 
of gold was weighed, then rolled into sheet, weighed, 
then melted into a lump, alternately, six tunes, each 
time heated to 600^ to remove grease but weighed 
cold A film of moisture would cause the sheet to 
weigh more than the button A consistent difference 
of 1 2 mg was found, probably due to adsorbed mois- 
ture, whereas the loss of weight on heating was of 
the order of 40 mg Hence that loss could not be 
due to driving off adsorbed water 

Next a platinum crucible and the sheet gold were 
suspended m a fumaoe and thus weighed at vanona 
temperatures The only ehange in weight found was 
a slight gain (2 mg.) such as would be caused by the 
decreased density and buoyancy of the heated air 
within the furnace. This disposed of the hypothesis 
of adsorbed moisture driven off^y heat. 

Finally, a crucial experiment indicated the actual 
cause of the apparent change in weight The effect 
was first earefuUy determined on a platinum emciUe. 
Repeating with the crucible inverted showed predsely 
the same loss m weight Then a seeond emeiUe,, 
slightly larger than that heated, was used as a cover 
for the heated inverted eruoible, completely enclosing 
it down to the balance pan and elunmating oonveo- 
tion currents entirely In this ease also the loss in 
weight was the same as before The three lossea 
cheek to within less than 2 per cent. 

Warm air m eemtaet with a heated soifaoe must 
be at the same pressure as the sammndmg atmos* 
phere but less dense and more visoous. If it be 
lightly held m positioa (weakly adsorbed) by tiie 
solid, it will in efleet inerease the volume of the iobd 
and therefore enfasnee the Jnuysney of the surromsd* 
mg air To produee the kNMs in weight obsOrvidi 
kyers of fixed air OJi to 8 mm. deep would be ac- 
quired. Thu expknatioa u not enttoly aoeqitablw 
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bot is app«rant2y liui only one in bannony with 
ofasemd faets. 

P. G NoTOira 

OaOLOOIOAl* SOBVXT, 

Wabbikqtom, D C 

INFLUENCE OP POLARIZED LIGHT ON 
PHOTOCHEMICAL REACTIONS 

1 HAVE read with keen interest and great delight 
the article by Dr 8 S Bhatnagar appearing in 
Science for October 14, entitled the '^Seleetive Effects 
of Polarized Radiations on certain Photochemical 
Reactions ’’ In this article the author announced his 
findings concerning the remarkable acceleration of 
chemical reaction between the amalgams of the alkali 
metals and water produced by exposure to polarized 
radiations In the interest of histoncal accurary and 
scientific priority 1 beg to submit for pubhoation the 
following information which may not be known to 
scientists at large Our esteemed Hindu colleague 
states m his paper that far as the author knows, 
this IS the first purely chemical reaction as distin* 
guiahed from the biochemical leactiona studied by 
previous investigators which has definitely been 
shown to bo selectively affected by polarized radia- 
tions” It 18 evident that owing to the slow com- 
munication between the United States and India ho 
was not aware of the fact that on April 12, 1927, I 
and Dr W. T Anderson, Jr, read a paper before 
the American Chemical Society at the Richmond 
meeting entitled ^Thc Effect of Polarized Light on the 
Pharmacological Properties of Some Drugs ” In 
that paper which was published m the Journal of the 
Amenoan Chemical Society for August 5, 1927, and 
which was broadcast by ''Science News,” we have 
desenbod our findings concerning the effects of polar- 
ized hght on the pharmacologioal and chemical reac- 
tions of certain drugs. The profound changes pro- 
duced by polarized radiations on the substances 
studied were certainly due to photochemical changes 
produced in their chenueal structure because the 
ehenueals were first irradiated and only subsequently 
tested. This was demonstrated not only by phanna- 
eologieal means but also m the ease of eooain by 
purely physical chemical teats, namely, changes m 
hydrogen-ion concentration, and in the case of 
'quitun tartrate by the changes produced in its optical 
rotation. It u hardly necessary to state that the 
drawing of distinctions between biochemical and 
other chemical reactions is mere academic quibbling 
I wish to call attention furthermore to the fact that 
a preUmmary paper ooneerzung the effects of polar** 
isod hght on the reactions of certain drugs was pub- 
lished by me and John C. Erants, Jr., in the /ottniaf 
of the Amexlean Pharmaceutieid Association for 
Hisch, 1927. 


In the present eommnnieation I wish to announce 
briefly the results of eertaui other experiments per- 
formed by me which I mentioned at the above meet- 
ing of the Chemical Society, but which were reserved 
for publication m a later paper 1 have studied the 
effects of polarized light on five groups of optically 
active alkaloids These wore the following Goeain, 
Epinephnn, Hyoscyanun, Scopolamine (Hyosom) 
and Physostygmin Solutions of each of these alka- 
loids after irradiation with polarized light were found 
to have undergone photochemical changes as evidenced 
by numerous pharmacological tests An examination 
of various stereo-isomers in this cozmection revealed 
the remarkable fact that the laevo variety tn every 
case was the one most profoundly affected by polar- 
tzed light These experiments have been in progress 
for a long time and would have been published at an 
earlier date had it not been for the unusually unsym- 
pathetic attitude towards our investigations on the 
port of certam American scientists, which fortunately 
did not discourage us m our work but which did 
compel us to repeat unneoessanly a large number of 
experiments otherwise quite clear out, flawless and 
fool-proof It is but fair to odd m this place that 
the whole investigation could not have been con- 
venionily earned out had it not been for the encour- 
agement and facilities extended to us by two pnvate 
industrial laboraiones, namely, the Pharmacological 
Research Laboratory, Hynson, Westcott and Dunnmg, 
of Baltimore, and the Physico-chomical Research 
Laboratory of the Hanovia Company, Newark. 

David 1 Machx 

PUARMACOLOOICAX. BESKAOCB LabOEATOBT, 

Htnson, Westcott and DvatHUio, 

Badtimobe, Makyland 

FLOOD EROSION AT CAVENDISH, 
VERMONT 

One of the tragic but geologically most interesting 
happenings connected with the recent Vermont flood 
occurred at Cavendish village, which is located on the 
east slope of the Green Mountains some fourteen miles 
from Summit Station on the Rutland Railroad 

Here, during the early morning of November 4, 
after some twenty-four hours of heavy ram, part of a 
highway leading from the village down the valley was 
suddenly aQg:al£ed, carrying with it seven honses, 
numerous bams, garages and their contents Happily 
no lives were lost, but the unfortunate people, witih 
almost no warning, witnessed the total destruction of 
their property and even of the land upon which it 
stood The loss is estimated at from $35,000 to 
$40,000 

The draining away of the waters zewMded, where 
once the road had been, a yawning gully aome forty 
feet deep, two hundred feet wide at the bottom and 
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pnbably a quarter of a mile long The golly opmied 
a new oom^ to the mer and^ a mile below at the tU* 
lege of Wmieeville^ the remaitui of the stmctirres were 
founds eo ottexly demolished as to be imreeogniseble 
even to their former owners 

Many places have been damaged m the past and 
some destroyed because a dam fatldd^ here was one 
vdudh suffered because the dam held. 

The village of Cavendish is situated on the north 
mari^n of the flood-plain of the Black River^ which 
rises in the mountains and flows m a generally south- 
easterly course to its confluence with the Coxmeetieut 
The valley is perhaps half a mile wide at the village 
Just east a large hill nses dividing the valley into two 
branches The nver flows through the south branch, 
where it baa been dammed , while the highway in ques- 
tion ran through the north branch to Amsden, Asout- 
neyville and the Coimeatioat River* A dike in the val- 
ley, west of the hill, protected Cavendish from the nn- 
pounded nver water, while a storm-sewer laid under 
the highway dramed the surface water down past the 
hill, where it could join the nver. When the flood 
came the dam held fast but the dike broke and the 
sewer sections probably became loosened and earned 
away, thus enabling the flood waters to erode both 
above and below the highway with the disastrous re- 
sults noted 

The great golly, eroded down to an easterly-sloping, 
gneissic bedrock, reveals the pre-glacial channel of the 
river, showing stnations, chatter marks and pooi- 
bauns at the foot of the old rapids. The retreat of 
the ice-sheet Riled the valley with till and impounded 
a lake whose terraces are m evidence for several miles 
up the valley Later the nver found a new outlet, this 
time to the south of the hill mentioned, and its old 
hidden course became a highway 

And 80, unwittingly, the villagers built their houses 
“upon the sand” and the floods have borne out the 
truth of the old parable as they probably have been 
domg ever smee it was uttered. 

E C JACems 

UnvittsiTT or Vsbmokt 

ILLUSTRATIONS WHICH DO NOT ILLUMI- 
NATE THE PROBLEM 

Iw a recent issue of Soibngb (November 4, 1927), 
Dr R 0. Aitken, associate director of the lick Ob- 
servatory, contnbutes on article entitled “Old Prob- 
lems with new Illustrations” in which certain state- 
ments of recent astronomical observationB have been 
somewhat peremptorily challenged. The name of 
none of the offenders is mentioned, yet, m one ease, 
the quotations used coincide verbatim with sentences in 
a recent article of mine, “Idand Universes” (Natural 
ATfsterg, Vol 26, 2S6, 1926, and Harvard College 


Observatory Reprint No« 62). Dr. Aitken fundshsa ^ 
additional identification marim dkowmg that Bie q^io- 
tations are from my artiele. In view of this 1 feel 
justified m trespassiug upon the columns of SaEXWcm 
in order to present the facts of the ease. 

Four points are speoifioally brought up by Dr* 
Aitken. 

1 The total number of stars in the Oalactio system 
IS put down m my article as “about fifty billion,” 
whereas Dr Aitken says that, “according to the most 
careful and rehable investigation so far made” Uus 
total number is very besitatmgly put at thirty billion. 
There is good evidence that the fraction of ail the 
stars m space which are visible even with the greatest 
telescopes is probably in the neighborhood of one or 
two per cent. The estimated total therefore involves 
great extrapolation In describing the results in a 
popular article, where, as is evident, the argument 
requires an upper limit for this total number of stars, 
the use of fifty bxlhon instead of thirty billion is not 
only justified by its praeUeal equivalence, but it is 
almost necessary. 

2 An objection is made against my statement that 
a star may be a thousand times as large as the sun m 
diameter* The facts are, as Dr Aitken says, that tec 
largest measured diameter is certainly not more tiian 
half, and possibly not more than one third of this 
value* 

In 1906 Hertzsprung published a formula for pre- 
dicting the angular diameter of a star when the color 
and the apparent magnitude are known. When in 
1920 the first stellar diameters were measured, they 
proved to agree within thirty per cent., which, I am 
sure, astronomers generally regard as an exeeUant 
agreement m the case of such pioneer worln We 
may then perhaps be allowed to oonsider the formula 
used by Hertzsprung as well established, and use ity 
to extend our values to other stars which had hithcfto 
fallen outside the region of calenlatums. Li Harvard 
Reprint 25 and Harvard Circular 271, 1925, Shapley 
cites the existence of some very red stars In the Magel- 
lanic Clouds whicb, on the basis of the formula pre- 
dicting stellar diameters would have linear diameters 
of the order of magnitude of 10* kUometers, the sun^ 
diameter being 14x10* kdometers. Here 1 should 
say that I can not satisfy the reader who lodes tor 
an exact statement to the nearest milium miles; roimd 
numbers, which imply large uncertainties, are more to 
my liking. 

3. I am acensed of having remarked “bUteely*’ 
that “fifty billion years is but a short interval in ^ 
life of an average star.” I riioold Indeed be 
grateful to Dr. Aitken if he eotdd produce any vdM 
arguments to the contEmry* Recent papers on sb^kT 
ages mention figures of the order of 10^* to fWteA 
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- oanqptured iHtik vhioh 6xl(^<> » indeed a dioii in- 
temL 

4k I irrote: ^^Obaerrations with the speetrosei^ 
made |m«e»pa% at the Lawell and Mt. Wihm Obeer* 
vatoriee haTe shown ns that the Andromeda Nebula is 
approaching us with a speed o£ 200 miles a second, 
the Magellanic Clouds are receding from us at the 
rate of 176 miles per second’’ It seems mooneeiv* 
able that any one would be able to read into this 
sentence the meaning that '’the Magellanic Clouds 
hoes recently moved $o far north (itabcs nunc) that 
their radial velocities can be and have been measured 
from Mt Wilson and Flagstaff” The radial veloci- 
ties of these objects were actually observed at the 
Chilean station of the lack Observatory, which might 
well have been mentioned 
Summing up, I should say that I entirely agree 
with Or« Aitken that the wnter of a popular article 
owes it to hiB readers not to make overbold statements 
However, one must consider that m writing a popular 
article, one can not stop to explain ail aide issues, 
by footnote or reference, in the some way as is done 
in soientiflc articles, such points are essentially mat- 
ters of personal judgment 

WiLUBU J» Luytok 

fiUaVABD Oom»X OBSSaVATOEY 

ORIGIN OF THE PRAIRIE 
PnoFifiBOR Phiup M Jokxs m BctxKCOB for Octo- 
ber 7 (Vol LXVI, No. 1710) suggests as a theoiy 
for the ongm of prames in the Middle West ’’rapid 
drainage at the close of the loe age ” 

It IS doubtful if this theory, or any other relying 
iQKm a single factor, can explain very extensive grass- 
land areas, either m the Middle West or elsewhere 
Treeless areas tend to develop m and or semiand 
regions, or where, even though there may be abundant 
rainfall, the water table is low by reason of unusually 
free subsurface drainage. In Ihe latter instance, if 
indeed not in the former, the presenoe of a large num- 
ber of grasing and browsing iwimals is an important 
fftctor. Starting on such ’’negative oases” these ani- 
mals are apparently able to beat back the fine of 
forest, even into regions where moisture conditions are 
not oufavorahle to tree growth. 

Such a region, apparently, <me lying entirely out- 
side of the glaciated dutriet, was that which may be 
i^OgUy deflAed ae the portion of southern Kentucky 
and northern Tennessee lying between the Oteen and 
Cumberland Rivers. It also extended into sonthern 
XUinoiSk When first visited by white men it was 
^leie snd eovered with grass. The wnter has seen 
fii a ocdleetiGn of old maps in the Boston library one 
^ tUa noddle vestem eonatiy printed by John Sinex 
la Amstedain, fibllaad (no date, bat prsnunabiy in 


1721) on whieb this region is derignkted os the place 
”whcm the niutoiB bunt cows.” Wus map is evi- 
dently a leproductum of an earlier one in which the 
legends were in French and where t le word rendered 
’’cows” m the later edition was und oubtedly ’’beufs” 
in the former. A proper rendition of the original 
insonption is therefore, ’’where the iOlinois (Indians) 
hunt buffalo.” The first desonpiuMi of this country 
brought back to English colonists of the Atlantic sea- 
board, was by a party of hunters, led by a German 
by the name of Casper Maoaker, ivhich setting out 
from North Carolina in 1769 (See £ aywood’s Histozy 
of Tennessee) first broke out of the forest m what 
18 DOW Wayne County, Kentucky, and there saw 
stretching toward the west a vast eicpanas of treeless 
upland, covered with grass, and jgrasing countless 
numbers of buffalo, deer and elk.| Not yet having 
been introduced to the French wor<h ’’prairie” as de- 
scriptive of such a region, these hunters eailed it 
’’meadow land,” and a ere^ at ^ headwaters of 
which by a spring they camped, |”M6adow Creek ” 
This creek, smkmg a short distanoet below the spring, 
reappears agam, only to plunge by {steep descent into 
the gorge of the Cumberland Bivier It still bears 
the name ’’Meadow Creek.” So excellent was the 
hunting here, and so eager were thd hunters to eunch 
themselves with skina and pelts tlUt they forgot to 
return to their homes and families 'in North Carolina 
for two years For this whefi thoy did return they 
received the name ’’The Long Huimrs ” 

When finally opened up for set^ement this region 
was largely ’’passed up” by the {early pioneers as 
’’poor land,” in accordance with the mistaken nohon 
of persons acquainted only with wooded country 
to the east that a soil that was ndt supporting trees 
must be poor indeed. Henee thd name ’’Barrens,” 
by whieh the region became knowA by the early part 
of eighteen hundred, when the Keintuoky legislatares 
of that period wrestled much with the problem of 
inducing its settlement. One of the offers made to 
prospective settlers was the remiamon of taxes for a 
certain penod of years. The edzily name for the 
region is still perpetuated m Big and lattie Barren 
Rivers, and in Barren County, Kentucky, situated 
near the center of the area. 

A geologic examination shows the Barrmis to have 
been nearly eoextenavb with the outcrop of the 
cavernous limestone of the MiS8isBiii|>iaa senes. It is 
a karst country aboundug in sinks and oaves and 
underground channds through which rain-water 
readily sinks and finds its way speedily into the major 
streams of the region. Hence it mtflers much in times 
of drought. Henoe also it would appear, that, aided 
possibly by forest fires, vast herds of buffalo and 
deer ai^ elk were able io redaim it from forest and 
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oottv«rt it ibto iJ >^w lend" It was here that the 
buffalo lastiiJtJ} .(*<1 ai K<istackyy a few of them hav- 
ing been s^ '» > o as 1818. 

With the » u^nw'ttt the coiutry and the ex- 
termination 0 *^ ui^e large Mold game, the trees, which 
still linger^^U • the ajor streams, and possibly, 
also, on tbk ( at tlux sandstone hnobs which are 
scattered cvc'* began in their turn to 

reclaim the gi ^ which they had been dnven, 

until now jt 'vv toded that a person travers- 
ing the regkut ^ oaoquamted with its history 

would nato. ii ; umu that each farm he sees is 
but the 0 of clearing won from virgin 

forest by tiie *. ^he sturdy pioneer, as elsewhere 
m Kentue^E:' lee 

Abtuub M MiliUCB 

AbHIVU^!^ it VA) JLStA 

sc\ r.-\ri?ic BOOKS 

fiodenahl^ > Entmcklungstypen der Seen 

By G .1 Td II of Thienemann’s Die 

Bmneng<|}i ‘ u > 124 pp 14 pi. Published 

by E, l>c 'xrX^ ’sche Verlagsbuehhandlung, 

Stuttga' 

Fob a,nuinJ* t < mts Swedish investigators have 

been stud^ utg " m deposits of lakes in south- 
ern Sweden ^ quc^ interesting and valuable m- 

formatiop^^i'^ ^ ained m these studies The 

present ^ 4 '. < / unanly with these investiga- 

tions Ti^ ti i^-r^ats of the methods of obtain- 
ing aaihplt descriptions and figures of 

the appfi* * 11 '' chemical and microscopical 

methods «d ^ ^ material, and with the system 
of repress ^ ^ reu 4 lts by diagrams 
These se^l^tnents are deposited in thin 

strata the an deposit of pollen makes it pos- 
able to <'i«‘ asJtoty of the beds, m this way it 
has been^t^i ijiiiu d th;^t the period of tune covered 
by u f few hundred years in some 

instonciK l|o a tk< 4 ) .and years in others 
The ptopii^itjoas of the component materials 

serve to different typos of sediments 

and a ki ^ lor V identification is given, together 
with a ^ Uarlteu microphotographs illustrat- 
mg the# ’ ' < 

The arf 'Wposited in the form of beds 

and tlier|^^jte a t^uccession of these beds whose 

sequenoel^ d.\j>eud<ixt i^pon the solubility of the chief 
oonBtitu4|A ^ depoat In some instances the 
depoats DWi w homogeneous throughout, but 
through and by microf ossil analy- 
ses it c# ty fdiown that they consist of a 

senes odf ht. i Se^frrnJ t^^pes of bed sequences are 
shown of diagrams. In addition to ehemi- 


cal and hiologtoal f acton^ the character of beds , 
18 affected by certain dynamic faotors, such as wu# 
currents and exposure to wave-aetion. The final 
seotioD deals with the regional distnbution of lake 
types m southern Sweden A hihiiography of sue^- 
nine titles is given. 

Vte Tienvelt der Untenrdtachen Oewdseer, By P. A. 

CuAPPUifl Bd III of Thienemann’s Die Bmnen- 

gewusse:!^ 1927, 175 pp 70 figs 

This volume deals with the animal population of 
subterranean waters, such as are found in springs 
and oaves There are three chief sections which con- 
sist of (1) general, (2) faunistic, and (3) biological 
parts The general part treats of methods of collect- 
ing the fauna, the character of subterranean waters 
and the eharaotenstie environmental conditions exist- 
ing therem The subterranean fauna is divided into 
three ecological groups, namely, (a) Troglobionte, 
(b) troglophiie, and (c) troglozene forms 

The second part consists of a list of the fauna of 
subterranean waters together with notes regarding 
the vanous forms and their geographieal distribution. 
Mollusca and crustacoa furnish the largest variety 
of forms. 

The third part, consisting of fifty pages, treats 
the morphological adaptations of this fauna and the 
influence of subterranean Me on the vanous oxgan- 
isms, the effect on the eyes and other sense organs, 
on the color, size and breeding habits are discussed, 
together with the origin and age of this fauna and 
the effect of the glacial period upon it The bibliog- 
raphy xncludes 194 titles 

C. Jtmar 

Mabisok, Wxsconsik 

SCIENTIFIC APPARATUS AND LAB- 
ORATORY METHODS 

THE SPIRALS WITHIN THE TERMITE OUT 
FOR CLASS USE 

Ikst&octobs in baotenology often realise that it » 
not easy on many occasions to find a satisfootory 
source of apiral-shaped microozgonisms for class use 
The proper varieties of bivalves are not always avail- 
able and when one has a sufficient number of these at 
hand, one can not be certain that one will find aatia- 
factory spiral mateniii within them. Many also have 
made it a habit to look over students m an endeavor 
to find a marginal gingivitis since this condition yidda 
most beautiful fields for direct smear or for tiie dark 
field Young people, however, show this diseafN ha 
rather limited numbers. 

One of us (6* F. L.) while making a ste^ of tilt 
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fwotcuMii f aim* of tho temite gut^ some years ago 
VM impT O sa e d by tbe faot that the intestmal oontente 
of these fenna eontein inunense nnmbetB of spiral 
orgaaienaa. It then ooouired to ns that these inseets 
might offer a satiafaotory aonroe of supply of spirilla 
for olass use m bacteriology. Repeated diaaeebona 
aeoording to technique which follows showed that 
material both for smear preparation and for dark 
field was rendered abundant immediately and with 
spectacular results The wide distribution of termites 
over the United States renders them readily available 
to laboratory instructors m many parts of the country 
and careful search will discover them in practically 
all regions. 

The termites of the United States which are favor* 
able for this use and which are common enough to 
furnish laboratory material over any considerable 
area belong to throe genera Termopm Hagen, the 
commonest west coast termite, Kalotermea, several 
species of which are found in the southwestern, south- 
ern and southeastern states, and ReUeuhtermes, with 
numerous species, which has an extensive range m* 
eluding the whole of the United States with the 
possible exception of certain of the northernmost 
central states In the Bay Region of California all 
three genera are present Of these genera, Termopaia 
and Kalotermea hve entirely m wood, the former in 
decaying wood, the latter in sound, but dead wood, 
such as stamps or dead parts of living trees, in tele- 
phone poles and, further south, in house beams, 
Rcftctthfcrmcs lives in the earth from which it attacks 
sound wood It is the cause of considerable economic 
loss due to its attacks on wood of buildings, etc 

The genera have been named in the order of de- 
ereadng sise and increasing difficulty of laboratory 
eulture. The difficulties encountered in laboratory 
culture of the termites arise from the necessity of 
considerable humidity together with the susceptibility 
of the organisms to fungus attack. Termopms, the 
largest of these termites, il also the hardiest. Living 
as it does in fungus infested wood it seems to have 
developed a resistance to fungus attack The simplest 
tnetiiod of keeping laboratory cultures of Termopma 
is by placing double oones of filter paper in finger 
bowls set in battery jars or museum jars The larger 
Jiar idiDuld contain halt on inch of water and must be 
covered with a glass plate After some time on the 
filter*-paper diet the wood particles disappear from 
the intestinal oontents, which makes it easier to make 
smears. A more satmtactory arrangement for long 
penods or for the other genera is a senes of mason 
jaw vn&i rubber stoppers pierced each with two glass 

1 Lights B F, Uwh. Oahf. Puhl m Zool, 1920, xxix, 
150 . 
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tubes eonneeting by rubber tubes with Uie other jars, 
one of which eontains water Here filter-paper cone 
may be used or, better still for long cultures, pieces 
of the wood taken with the colony 

The whiti^-headed individuals (nymphs of Ter- 
mopais and Kalotermea, workers of BettcuUtermea) 
contain the most luxunant flora. When material u 
needed the termite may be placed on a surface and 
held quiet by a probe pressed gently on the thorax. 
The extreme tip of the abdomen is then seiaed in 
fine-pomted forceps and by a gentle continuous pull 
the intestine may be removed. When teased the con- 
tents escape, including wood or paper fragments, 
great numbers of Protozoa, and the microorganisms. 
The lumen is lined with a close coat of spirals. 
Teased pieces of it mounted in Locke’s or physiologi- 
cal saline present a beautiful picture The material 
thus obtained may be mixed with two or three drops 
of sterile physiological saline upon a microscope slide 
and from this smears may be made immediately 
Following air drying, they may bo fixed by heat and 
then distributed to the students Ordinarily Ziehl- 
Nielsen carbol fuchsm diluted six to ten times with 
water gives a satisfactory stain The finest results, 
however, are to be obtained with the dark field con- 
denser using the fresh gut contents diluted somewhat 
with sterile physiologioal saline 

Beginning with Leidy the students of the Protozoa 
of the terimte have noted the spiral organist ) which 
abound in the gut. Leidy, m his first paper * spoke 
of the “spirillum” and later® named it Vtbrto term%t»a 
Grassi and Sandias^ speak of spinlla in European 
termites Dobell® describes Sptrorhaeta i^erini(ts from 
Ceylon termites, which ho identifies with Leidy’s i 
species More recently they have been discussed both 1 
by Cleveland® and by Damon ^ Thus, we n no 
claim that these observations ore original vith us. 
We do desire to call the attention of laborator work- 
ers and instructors to the fact that there is r source 
of spiral material which is eanly available tere in 
the United States. 

T D Buck vtth 
S F. Liob*. 

UNIVESSITT op OAUPOBinA 

sLdIdy, J, JProe Aoad Kat Bai, Philadelphia, 1877, 
141-149 

a Leidy, J , Jour Aoad Kat Set , I^ifladelphia, 1881, 
vm (New Series), 425-447. 

4 Graeu, B , and Sandies, A , Aiti Aeoad Choenia BeL 
Kat Catan%a, 1893, vl (series 4), Mem XII, and 1894, 
vii (senes 4), Mem. 1. English tranriation in Quart 
Jewr. Mwr Bn, xxxix, 245-315 and xl, 1-75. 

a Dobell, C C , BpoUa Zeylamoa, 1910, vU, 55-86. 

• Clevdsnd, L. R., Quart B v Biol, 1996, i, 61-60, 

T Damon, S B,, /our. Boot,, 1926, xi, 31-38 
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A C0VBR4ULIP CAXRISR 

Trb apparatas dewribed bdav has been used for 
some tune by the author for eanyuig numerous eover- 
slips through the fixing, debydratu^ and staming 
fluids Its advantages are* (1) It oames xnany 
cover-slips at the same time (2) It is easy to move 
from solution to solution (3) It necessitates much 
less matenal in the end. (4) It gives a like treat- 
ment to every piece of tissue on the cover-shp. 

It 18 a small glass cage with one aide open for the 
bUp to he inserted. This opening is closed by a glass 
rod The shelves are made of glass prongs that do 
not quite reach the middle and are slightly tilted so 
as to dram to the mam bars A small handle sur- 
mounts the entire structure. 

In moving from one solution to another the cage 
was rested on absorbent paper, thus allowing excess 
flmd to dram ofi! Small glass tumblers with ground 
glass tops were used for reagents 



Mr. Morgan, of Eimer and Amend, was extremely 
helpful m changmg my design for a metal cage to a 
glass one and can give any necessary information. 

Hugh H. Dabbt 

Nxw York UinvEBsiTr 


SPECIAL ARTICLES 

ON THE CHANGE PROM THE CONVECTIVE 
TO THE SPARK DISCHARGE OP THE 
MUCRONATE ELECTRODE 
Apparatus This is the same as described in my 
last paper, ^ E E* being the electrode discs (2 cm. in 

XSOIBNCE, 1827, p. 448 


diam.) of the spark gap x of a smaH daetroiMia 
madime. k provided wtth an aadid tube leading 
to the inteiferoineter D-gauge beyond 17, for measur- 
ing the pressure of the dectno wind from the needle 
pomt y protruding a little beyond E flf is the hea^ 
of the micrometer screw by which y may be set 1 
length until the pressure at U just vanishes and th 
convective discharge from E to E* (wind) breaks u^ 
mto the pressnreless spark disebaige. If thereafter 
y increases but 1 mm., the pressure at V initanG 
becomes a maximum, and relatively enormous, as 
heretofore explained (see graph A)* Hence the par- 
ticular position of flr in question may be called the 
critical set 

Obsereatiofis With the apparatus in this oondi ^ 
turn, I noticed (in the dark) that if the finger toudied 
the set screw s of the post P, the strong deotric wind 
E to E' immediately broke up mto a hollow cylmder 
of sparics implying absence of all pressure at {7 A 
famt brush was also usually seen at s' of the post P'. 
Removing the finger restored the wmd and its pres- 
sure at 17. At such times the eathode needle point, 
only, is faintly lummous. The experiment may, of 
csoorse, be indefinitely repeated On touehing the 
anode at s' the behavior is similar, but much less 
marked. Sparkmg is apt to persist for the fraction 
of a second after withdrawing the finger, endenemg" 
a kmd of mertia 

It seemed probable that the eause of this ocmir- 
rence would be the increased capacity of the electrode 
E and I therefore installed apparatus hoping to 
detect a relation between the extrusion y at the needle 
point, and the capacity morement in quoation. TUa 
I was unable to do consistently, as oil capacities from 
3xl(H mf to about 10-* ml often seemed to be 
equally effective m changmg the wind into a spark 
succession. The larger capacities, however, admitted 
of a larger range of needle extrusion y After long 
sparking the phenomena often seemed to tire. 

As very small capacities were needed, 1 pravidedl 
a set of rectangular proof planes p all about b » 0 
long and of varying width a (see figure). Thei^' 
were made to touch the set screw a m succession. / 

The effect of this contaet for a^2, 4, 6, 6 cm. w* 
merely to produce momentary initial sparking^ after 
which the wmd pressure reappeared m spite of^tbe) 
presence of the plane. With as 7 cm., however, tb^ 
plane m contact at a was able to hold tiie spaA too* 
cession permanently, provided the a distanoe (see 
figuTB) exceeded about 6 cm. For maoH a, pressure 
agom appeared. For a a 8, 9 cm., etc., the plane 
became more and more domutaUng, and for eslfi mm 
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bold the apark even for a < 5 om, and it auffieed 
to tooeh the prune oonduotor of the maohme with 
the proof plane anywhere, however remote The 
finger contact was exceptionally effective, with the 
Fodiating glow at very marked These data give 
the general character of the experiment They will 
vary aomewhat in different adjustments When the 
|m>of plane approaches s, a small spark jumps across 
to it, and it may bo argued that this is probably what 
initiates electric oscillation between E and E% and 
i^hns breaks np the convection current from E to E" 
Moreover, a certain length x of the stem between 
S and P seems to be needed, supplying adequate 
self induction together with the capacity, to insure 
permanence of electric osoillation 
In the presence of the proof plane, y must be in- 
creased to again initiate convection current To 
reproduce convection when the finger touches P, y 
had to be increased about .04 cm. After the removal 
of the plane, y must again be decreased to obviate 
convections, %.e, the apparatus eventually oscillates 
under its own eapadty. The behavior is m a way 
eunilar to the sensitive flame in aeonetics, in which a 
smooth column begins to oscillate if stimulated Just 
why OBoiUatioa ceases when y is too long by almost 
inSniterimal amounia, 1 have not fully made out, 
hut one » tempted to infer that the eleotno eiremt 
In sttob a case is in a dead-beat, or a-penodic con- 
ditbn, with too much frietum somewhere probably 
nt mid near tiie needle. From this viewpoint, to 
incraaee p is to increaea the eteetno resistance of the 
ciimrit. 


InmdimM eorioltonit. The data wid^ I have given 
refer to what may be called the normal (cathode) 
behavior of the maehuie and appurtenanoes. The 
pressure of the convection wind may then run up 
to over 600 x 10-* atm At other times, which occur 
incidentally, the convection is always intermixed with 
more or less sparking and winds not mutdi exceeding 
100x10^ atm in anodal pressure, may be the high- 
est obtainable, while the critical extrusion {y) of the 
needle may be five tunes greater at the maximum 
pressure There may be no cusps m the graph This 
IS a source of much confusion, for the clear cut evi- 
dence of one day may be negatived on the next. On 
such off days the effect of capacities, etc, is also 
vansd. The spark sueoession is a brilhant line, not 
cylindrical, and there is often uncertainty as to the 
critical set of the needle electrode. 

Three examples of p a graphs (a being the wind 
presBOie in l(h* atm ) obtained on consecutive days, 
the maobmo (as such) working equally well in each 
case, are given m the diagram. One observes that 
the graphs are displaced bodily, high a and low 
critical y here going together 

Later it was found (with double micrometer elec- 
trodes) that while the curve a is the true cathodal 
graph, curves b, e, are types of the corresponding 
anodal graphs and that passage from one to the othsor 
resulted from spontaneous changes of the polarity of 
the electnoal machine Furthermore, when the onti- 
oal set of the cathode is sharply made, the proof 
plane, if charged negatively, need not touch the 
cathode conductor, but is active (as by induction) 
from distances np to 10 om. on either side of the 
spark gap x Pursuing this test, I Uien used the 
usual negatively charged hard rubber rod and found 
this capable of changing the quiet convection current 
into a spark succession from a distance of even half 
a meter in any plane or onentation above or below 
the spark gap and on either side of it A positively 
charged glass rod, on the contrary, had no observable 
effect anywhere. This puts a new face on the phe- 
nomenon, particularly as the increment of field im- 
pressed at the spark gap by the hard rubber rod » 
relatively small at best, and may actually be reversed, 
since the rod acts equally well on both rides of the 
spark gap. FmaUy, while the anodal behavior is m 
general similar, the positively or negatively charged 
rod has no effect on it in any position The emission 
of positive or of negative electrons is thus distm- 
guii^ed by an extrorioa, p, 4 or 5 tunes larger m the 
former case. 
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COX.D STOKAOS VBM06 BOOM TSMPBRA- 
TURBO ON KSEPINO QVA3ATm& OF 
FRUITS 

It hfts become genoraUy recogmaed that cold stor- 
age temperatures of 0* C tend to retard the npening 
and thus prolong the period of edibility of most fmits 
as eontrasted with room teraperaturea^xf 18** to 34* C 
( Powell,^ Magness^* OverholseT^^ Comek,^ and 
others ) 

The fact, however, does not appear to be so widely 
recognised that the better the mtnnme keeping quality, 
at room temperatures, of the species of fruit stored 
the greater the proporitoiMd relattve delay sn senes- 
oenee brought about by cold temperatures 

MSTHOC or PBOGEDDUfi 

Data obtained with a number of vaneties of several 
species of fruits have been utilused to indicate the 
average keeping penod as affected by storage at 0* 
and at 18* to 24* C The fruits were bandied and 
observations made as previously descnbed in other 
publications (Ovexholser, 1022, (with L. P. Latimer), 
1024) 

With the fruits stored, an optimum penod and a 
maximum penod was determined The optmum 
storage penod referred to the average number of 
days the fruit could be stored and upon removal 
possess good quality and marketability The 
f»tm storage period referred to the time beyond which 
it was unsafe to keep the fnut m storage, although 
it was still in fair to good condition, because of 
likelihood of loss of quahty, softening of texture, sns* 
oeptibihty to rot organisms, tendency to wilting and 
rapidity of breakdokm subsequently 

Three pickings of the vaneties of each kind of 
fruit were stored, the first being made soon after the 
beginning of the commercial harvest penod, the sec- 
ond about the middle, and the third picking shortly 
before the close of the commercial harvest penod for 
the vanety. 

ExPKittUBKTiL Data 

Data showing the relative efiPeotiveness of 0* C and 
18* to 24* G* m delanng the senescence of vaneties 
of pears, plums, peaches and apneots, are presented 
in Table 1. T^ intnnsio keeping qualities of the 
spemes of fruits studied are genendly considered by 
growers and shippers to be about m the order named, 
with the pears as a rule possessmg the longest penod, 
and the apricots the least penod of marketalnlity 

8 D. A m Indus Bid 40 pp 0-26 1003 

^Jour Agr Jtesear^ 10. pp 473-500 1920. 

»CaUf Agr, Bmp Bio, Buh 344 pp. 426-*468« 1922 

« CofueU Memoir 81, pp 1-^4. 1984, 


TABUS I 

Ttts BsLATivn Bmxnxwnm or IhaafemATcnae or 
AND 18* TO 24* OL nr DauATim Bmnvcsaroa M 
or SmnoLAL Exnub or Buvtt 4' 



Pears 52 6 0* 106 147 

Pears .. 52 6 18* to 84* 12 16 

Plums 21 3 0* 47 65 

Plums-.- 21 3 18* to 24* 7 9 

Peaches 49 2 0* 37 50 

Peaches - 49 2 18* to 24* 6 8 

Apneots 29 3 0* 23 32 

Apricots 29 3 18* to 24* 5 6 


DlSCUSSIOV 

It sbooid be pointed out that the actual number of 
days before senescence vaned greatly, dependuig^l 
upon the vanety, even within a species, and varied' 
somewhat for a given variety depending upon the 
maturity when harvested, the region where grown/ 
the season and other factors Of course, some vane- ^ 
ties of a given kind would keep much longer and 
others much shorter penods of tune than the averages 
given Nevertheless it is behoved that the data indi- 
cated the average difference in keeping quali^ 
the several kinds oi fnuts. ^ 

It should also be pointed ont that certain vsnetie^ 
within a given species kept relatively long at 18* to*" 
24* C and comparatively diort penods of tune at 
0* C Furthermore, with other vaneties of tiic same 
species the reverse was true The deductions, there* 
fore, apply only to the average response of the varie- 
ties of a given species as contrasted with the fruit of 
another species 


DBPtJonONS 

The pears, which had the longest period befcm 
approach of senescence, kept about nine tunes Ibnger' 
at 0* C. than at 18* to 24* C. The plums, 
possessed on the average the next longest period t»o- 
fore senesoenoe, kept about seven times longur 
0* C than at 18* to 24* C In a similar mana^ 
peaches kept six tunes and apricots only five times/i 
longer at 0® tiian at 18* to 24“ C, ^ r 

The data show that the effectiveness in xetar^oi^ ^ 
senescence of cold storage temperatures (0* C.) si j 
contrasted with temperatures of 18* to 24* C* 
depending upon the inherent keeping qttslHiet d 
species* 
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{Qm biitfBr the finat ocmld b 0 xvteaitd at loom tarn- 
v.«rattfnki tte (vsatar pioportiokudly «aa aenesoaoee 
eUfBi 1 ^ aoU atorage tompanttnms, aad a com* 
^aratinfy additbaal daya in the kaaping period 
ttM lughar tamperaturaa mdieatad a raster maxted 
^ditknial keeping penod at 0* G. 

IWt of a ^peeiea wfaieh at zoom temperaturea kept 
m the amage only one or two tiinaa longer than 
rut of another speoieB tended to keep at cold storage 
empmtnres aa much aa four or fire timea longer 
Am that of the aecond apeciea when both were aal>> 
yeoted to the low temperaturea 

E. L. OVBBHOLMBB 

NowraxaH BaiiKCB 

OoLuux or Aasictnjruuc, 

Davib, Caxjt 

RELATION OP THE ADJUSTMENT OF SOIL 
REACTION TO BLACK ROOT->ROT OP 
TOBACCO 

A BOIL made less acid the nae of lime la favor- 
ible to the development of black root^rot of tobacco, 
oanaed by the fungua Thtelavta haaicola Zopf An- 
leraooi Oamnn and Doran' found that black root-rot 
cauaed practically no loss in a soil more acid than 
pH S6 and that it caused severe loss in a soil less 
\acid than pH 5 9 In soil having a reaction too 
bearly neutral, loss caused by black root-rot may 
Wtmue to uusreaee for at least four years after the 
fpplieation of luoe. A quick method of increasing 
'll amdity is needed so tobacco may be grown 
^fitably on such soil The results of expenuienta 
* .1 1926 on the relation of acidifying ohexmoals to 
he hydrogen ion oonoeniration of the soil and to 
he control of black root-rot are here aummanred 
Acids were applied to soil of known pH value 
hfeeted with TAidaota baeusola, and m such soil 
tobacco was grown. Keaolta were measured m terms 
af eSeet on pH value of soil, grow^ of plants and 
» jfeetion at roots. 

Equvalent quantities of utno acid and of sul- 
pfaunc acid had practically the same effect on the 
pH value of the soil, lowering it m proportion to 
tHom qaaotity of add used. Whmi soil was acidified 
hy the addition of a little dry soil which had pra- 
vioiialy ahacHrbed coocestrated aulphurio acid or 
ratde amd, the pH vafam of the aoil was lowerad 
aliiMit aa mndi aa when equivalent amoimta of these 
adds in water ware applied directly to it. 

All aeidB used lowi^ the pH value of eeil when 
fieat applied. But it eoon reverted toward or to the 

^ « Anteaon, P. ^ Vbceat Oasntn, aad W L. 
Boraa» '^fioQ Btactim aad Bladt Bootoot of Tobacco/' 
Xeia Apr. Jkpt ffto. Bd. 229, 1926. 


onginel pH vahie m the eaaa of the urgaue aeida 
uaed-^tne, lactic, skalie, tiurtane and aeetw. 

Orthopkocphono acid had much leas effaet in bw« 
enng tto pH value of soil than did eqmvoleni 
amounta of mtno acid or anlphunc acid. Whqo the 
only object was to mcraase ami aeidi^, nitric acid 
or aulphnnc acid used akme was as effiemt or more 
efficient than when either of these aoda was applied 
together with orthophoaphone acid to the soil. 

Field experunenta were conducted in a ami of the 
Gloucester Senes, with a pH value of 5.9, severely 
infested with Th%elav%a baateda. Dunng the grow- 
ing season, the pH value of this soil was lowered 
010 by 200 lbs inoculated sulphur per acre, 0.15 
to 0 20 by 400 lbs inoculated sulphur per acre, and 
0 16 to 0 25 by a combination of 1,800 lbs, sulphunc 
acid and 400 lbs. orthophosphonc aoid per acre. 
The quantity of acid necessary to apply to a soil 
to produce a definite increase m soil amdity depends 
on the buffering of the soil and can not be exactly 
predicted for any other type of soil than that on 
which it has been determined expenmentally In 
this field the pH value of the soil was lowered enough 
by the acid treatments to be unfavorable to infection 
of roots by Thiclavia The yield of tobacco m treated 
plots, as compared with yield in plots not treated, 
was increased 28 per cent by 200 lbs, sulphur, 34 
per cent by 400 lbs sulphur and 58 per cent by 1,800 
lbs sulphunc acid together with 440 lbs orthophos- 
phonc acid per acre 

In pot expenments, the increases in soil acidity 
resulting from the application of nitno acid and of 
sulphunc acid were equally efficient m preventing 
severe black root-rot. The only organic acid used 
which protected tobacco against infection was acetic. 
Plants were free from black root-rot or showed only 
a trace m soil infested with Thielavia to which acetic 
acid was appbed Acetic acid has no lastmg effect 
on soil reaction and its effect is probably to partiaUy 
sterilize the soil 

The application of orthophosphonc acid to soil 
infested with Thielavia resulted in root infection more 
severe than that on cheek plants Orthophosphonc 
acid IS seemingly aa favorable to infection by Thiel- 
avia as is lime In the presence of abundant ortho- 
phospfaono amd, black root-rot may be severe in 
relatively acid soils. The use of orthophosphonc amd 
together wiGi sulphunc acid or with mtrio amd 
usually resulted m more black root-rot than when 
sulphunc or nitric amd was used alone. But in spite 
of the sevmre root infection which it mdneed, ortho- 
phosphoric acid resulted in a great moroaac in the 
growth of plants. 

!13ie aevda were all more toxic to tobaooo plants in 
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fwaSej Imfinred ibu in mdl bidbni a^. Tbs ««i(3a 
most tone to gewdiietuig aeeda wd nedbags ixt 
tobaoeo were ettrie, uaiie, iaiiane end nitm atddg. 
Aoetie and was tbe Isert tone to plants the 
orgaais tMuds. Nitne acid was mnoh more toxie to 
plants than was solphiirie aeid. 

When soil imurtioa is adjusted by adds, the gemi* 
nation and growth of plants ean''ttOt be eorrelated 
with pH value of soil except for each aeid eonsidered 
sqiaialely, the optuntun pH value of soil for growth 
of tile plant dqiends on what aeid was used to 
adjust tile soil reaction. 

Wiuiux L. XkhuK 

hUaaadH ue BTTs Asuonuruaen 
Bxkuiout Btatiom 

SNTBSOMORPHA AND THE FOOD OP 
OYSTERS* 

A mriCBiai of inveetigaton have suggested the 
probability that spores of algae may at tunes enter 
into the food supply of oysters, bnt the possible im* 
portanee v/t tins element under eertain eonditions 
seems not to have been realuwd The purpose of 
this note is to point oat that tiiia faotor it at tunes 
of very great significance to the oyster and presom* 
ably to other plaiticton feeders, and to anggest one 
reason why its importanee has been nndmestunated 
Tbe observations npm wbieh it is baaed ware made in 
Bamegat Bay, Kew Jersey, during the sanuner of 
' 1927, in eonneetion with the oyster studies eondueted 
by the Department of Biology of tiie New Jersey 
Agnenltoral Experiment Station. 

Of the three apeoiM of Eateromoridia oeeumng m 
Bamegat Bay, E plumo$a, E. iwtesthialw and E. 
eompresM, tito last named is eommonest, growing 
everywhere on shells and stahes, and also attaohed 
diiaetiy to the nmd of the shores of the ^t marshes 
whieb line a large part of the Bay. 1927, the 
spring vegetative growth of this oPmibs was largely 
eooqileted by June 15, and soospore disehatge bad 
eommeneed, eontinuing at frequent intervals nntil the 
and of July, by whieh tune praetioally the entire 
Bubstanee of tiie fronds, exeepting only the old ceil 
walls, had been converted into nannoplanktoa. Dnr> 
mg tto period soospore diatiiarge took plaM an hour 
or two after snnnse on every quiet, clear day, the 
sooeporea swarming aetivdy until toward aoem, whan 
they began to aettia. Thus then wan four or five 
boon on every aueh day when the water eontaiaed 
aountlasa awaxma of these otgaaiema. The aeoapone 
an pynform, with four flagella and a aiagi* 
matophiwe, mostly from 6 to 7 p long and fnm 4 to 

ipvh li eati o tt Nd. 9, V, 3. Oyatsr t av is tigati e n Labo> 
Moiy. 


troai; altimni^ tlaie hi upon vwnliw^ ■bsiyiiwi 
timo Bndta. It is nit anpiitiiig firiti aeBi aa4mii^ 
aa this me not pn ae nt hr net eelleetioii^ bnt ft 1# 
surpnaiiig that ao bttie snddenee of Aair inHwiina is 
seen m eiamination of fee stomaeb eentanta af aystan 
living and faedlng m immudiats pnadaiiy af tin 
fnmda. In order to aee whetitar tta aoeaposas am 
ingested, an oyatar was plaeed u aa aqiUKrinm to- 
gatiisr with a ssaai uf Entaromorpha jnit about to 
diaehaiga aooapona. The ahdla of the oyster wan 
open modt of the monuqg and it waa avidantiy fcad- 
mg aetively. Sbortfy after noon it was iqianad and 
tile atmnaah was found to be packed witii a Mgbt 
green mtaa of food material, yet vAan axaminad 
nndw tbe mieroseope^ tiw masa contained few neog- 
nuable sooapores, tbe gnat majority of the argaifr> 
isma vunUy preaeiit bemg aitbar dutuus or pandmaa. 
Then wen, however, nmnaroua maesra of gnenbdi 
matter unnwiraed m mnena to be seen, and eatafnl 
study of tiieee nndsr an oil immersion objaeUva 
showed unmiatahably that they wan aompoaed almoat 
antanly of the partially duintagiatad too^fotoa, 
wbieh wen obviously baix^ digaatad nmah mon aqi> 
idly than the larger and batter pioteeted forma. 

As n farther tost, aevaral oystan wan h^ out of 
water until their a t om aah a wan laqialy aiqiitud of 
food. They wen then cfienad, and drops of tim 
naariy eoloriasa stomach contents wen plaaed on 
dides to wbieh Entaromorpha tootfono and mall 
diatoma from euKuras wan added, (^rnilar drops 
wen added to small quanttiMa of the aaiae argani^in 
in viala. In all eaae % vinbla diamtagratioB of ^ 
aoospoma began witiiib fiftasn munitoa; th^ wow 
largely daatioyed at the and of an hour, and on^ • 
few tmoaa cd thm wan kft at tha and^hm bosm. 
During the aama tuna, than was ao pareapttbla ntten- 
tum in the appaamnae of the diatoma. Evidaatfy» 
by reeaoB of tiiair vary thin sell waQs and idnataj 
aise, the xooqpona an qnialdy digaated, uddla til* 
better protaetad diatoma and paridhiai^ and amn 
aueh fi»ma as BSagbna, redst digaatiw for a nnldi. 
longer period. ThaanormeoaumnbenQCsiiahq^ann 
libumted their KiiiAikhbijr rvpid 
goat that under the aonditiiOM aidating in Bafaagat' 
Bay the ooetpom of Balenaaiplia fmn an hnp«p> 
tant alanent in the fOod of eaten 

■ash timoa as tiiay am hoiag dlaabaigad. So tiHMr 
mast be added the ipona of q^aaiaa of Dha, Mon#* 
atromi^ Eataanpnt and FyiiiaBa^ oartala «f 
am at laad loc^ abmt^ in the TUfi nd 3tlk 
only add to the total isnoBBt of nsh fbod pranoitr. 
bat matonaUy lengtfcaa the pa>M damg «hM It In 
avatiohia. 

Tm SfesH UnismBrt m Xom 
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